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Purpose: 

The purpose of this hearing is to examine current thinking on the nature and 
magnitude of the threats that global warming may present to national security, and 
to explore the ways in which climate-related security threats can be predicted, fore- 
stalled, mitigated, or remedied. 

Among the many direct consequences of warming temperatures may number: 
flooding, drought, soil and coastal erosion, melting of glaciers and sea ice, and 
change in the range of disease vectors. Such phenomena can lead to water short- 
ages, diminution of food supplies from both agriculture and the oceans, the spread 
of disease to new areas and the emergence of new diseases, increased risk of fire, 
and decreased production of electrical power. Through famine, epidemic, and com- 
petition of resources, these can contribute to the breakdown of civil order — and, 
where governments are already stressed, disintegration of the state — as well as 
rampant human misery, mass migration, the rise of extremist ideologies, and armed 
conflict. This hearing will look at the current state of research into these possibili- 
ties, as well as the strategic thinking that is being developed in hopes of antici- 
pating and coping with such threats. 

In so doing, the hearing should help the Committee in identifying new areas of 
research, or new emphases in existing areas, that have begun emerging with the 
recently burgeoning of attention to the links between climate change and national 
security. 

Background: 

The Committee on Science and Technology has long been a leader in bringing the 
importance of climate change to the attention of the Nation and in advocating meas- 
ures to deal with this critical problem. It played a crucial role in the creation of the 
U.S. Global Change Research Program in 1990 and, just this June, reported out a 
measure, H.R. 906, amending that original act. This legislation would require the 
President to present to Congress a quadrennial assessment that analyzes, among 
other things, “the vulnerability of different geographic regions of the world to global 
change, including analyses of the implications of global change for international as- 
sistance, population displacement, and national security.” 

In addition, both Houses of Congress are now considering legislation that would 
put Federal intelligence experts to work studying the connection between climate 
change and national security. Both H.R. 2082 and S. 1538 would direct the Director 
of National Intelligence to submit to Congress, within 270 days of enactment, “a Na- 
tional Intelligence Estimate (NIE) on the anticipated geopolitical effects of global cli- 
mate change and the implications of such effects on tbe national security of the 
United States.” The provision was inserted into the Senate version of the bill via 
an amendment offered by three Democrats and three Republicans. 

Even with the legislation pending, the National Intelligence Council (NIC) has 
begun working with the U.S. Global Change Research Program and the Joint Global 
Research Institute, a collaborative effort of Battelle Memorial Institute and the Uni- 
versity of Maryland, on a study of the sort the bills describe. Whether the study 
will be published as an NIE or a National Intelligence Assessment is to be deter- 
mined closer to publication, which is expected in early 2008. 

This legislation parallels the rise in prominence in policy circles of the issue of 
global climate change’s potential impacts on U.S. national security. Early this year 
the Global Business Network, a private consultant, issued a report titled Impacts 
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of Climate Change: A System Vulnerability Approach to Consider the Potential Im- 
pacts to 2050 of a Mid-Upper Greenhouse Gas Emissions Scenario. 

A report to be considered at this hearing appeared shortly thereafter: The CNA 
Corporation, which incorporates the Center for Naval Analyses, produced National 
Security and the Threat of Climate Change. The Subcommittee will receive testi- 
mony on this report presented hy a former U.S. Army Chief of Staff, General Gordon 
Sullivan, USA (Ret.), who chaired the Military Advisory Board that CNA formed in 
conjunction with this project. At about the same time, the Strategic Studies Insti- 
tute of the Army War College and the Triangle Institute for Security Studies jointly 
held a colloquium on “Global Climate Change: National Security Implications” two 
of whose speakers. Dr. Butts and Prof. Andrew Price-Jones of Colorado College, will 
also be among the witnesses at this hearing. 

Awaiting publication within the next year is a report, to he titled “The Foreign 
Policy and National Security Implications of Global Climate Change,” based on a 
year-long review by the Center for Strategic and International Studies. Two men in- 
volved with its production will testify at this hearing: Mr. James Woolsey, the 
former Director of Central Intelligence, who wrote one of the three climate change 
scenarios that make up the report; and Dr. Alexander Lennon, who is serving as 
Co-Director of the report for CSIS. 

Witnesses: 

Panel One 

General Gordon R. Sullivan, USA (Ret.), is the former Chief of Staff of the U.S. 
Army and is serving as the Chairman of the Military Advisory Board that The CNA 
Corporation formed in conjunction with its report National Security and the Threat 
of Climate Change. 

Mr. Janies Woolsey, a former Director of Central Intelligence and currently Vice 
President of Booz Allen Hamilton, is the author of a chapter of the forthcoming Cen- 
ter for Strategic and International Studies report “The Foreign Policy and National 
Security Implications of Global Climate Change.” 

Panel Two 

Dr. Kent Hughes Butts is the Director of National Security Issues at the U.S. 
Army War College’s Center for Strategic Leadership. 

Dr. Alexander Lennon is a Research Fellow in the International Security Program 
at the Center for Strategic and International Studies and co-director of the forth- 
coming CSIS report “The Foreign Policy and National Security Implications of Glob- 
al Climate Change.” 

Dr. Andrew Price-Smith is Assistant Professor of Political Science at Colorado 
College, Director of the Project on Health and Global Affairs, and author of the book 
The Health of Nations: Infectious Disease, Environmental Change, and Their Effects 
on National Security and Development. 
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Chairman Miller. Good morning. This hearing will come to 
order. Today’s hearing is entitled The National Security Implica- 
tions of Climate Change. 

The seeds of the Second World War and the Holocaust were sown 
in the world-wide depression of the 1930s. European democracies 
fell and were replaced with authoritarian regimes with repugnant 
ideologies. 

Last year the British Government issued a report that concluded 
that environmental devastation from global warming could result 
in a five to 20 percent decrease in the world’s economic production, 
which would be comparable to the Great Depression or the World 
Wars. 

The report concluded that global warming could result in hunger 
from diminished agricultural production and fisheries, water short- 
ages, epidemics, and coastal flooding that could displace as many 
as 200 million people. Other experts argued that the report’s con- 
clusions were overstated and alarmist. But what if the report was 
right? 

Are we ready for the world we could face if the report’s conclu- 
sions prove correct? Will environmental and economic devastation 
result in failed states, authoritarian regimes, the spread of extre- 
mism and terror, and warfare over scarce resources? 

Our national security professionals don’t like surprises. They 
make it their business to anticipate events and plan for different 
contingencies, however unlikely. In the ’40s and the ’50s we were 
frequently surprised when governments we thought were stable fell 
to coups or revolutions. Our intelligence community developed mod- 
els to predict which societies were unstable or might become unsta- 
ble. And contingency planning is second nature to our military. 
Few adversaries are polite enough to tell us in advance what their 
military plans are. 

Have we considered which societies may become unraveled as a 
result of environmental and economic devastation, whether or not 
we are certain that those results will materialize? The possibility 
of a world transformed by climate change is not a science fiction 
myth of a post-apocalyptic society. It is not a road warrior movie. 
It is happening now. 

There is another Holocaust now in Darfur. The barbaric Bashir 
regime certainly is responsible for the genocide in Darfur, but the 
U.N. General Secretary Ban Ki-Moon recently called the Darfur 
conflict an “ecological crisis” that had arisen “at least in part from 
climate change.” 

Arab tribes and African tribes lived together more or less in har- 
mony for centuries, maybe millennia, but precipitation in what was 
already an arid region has declined by 40 percent in the last two 
decades, as the Sahara moves south into what had been Sub-Saha- 
ran Africa. There is no longer enough water both for Arab herders 
and for African farmers. The fighting in the Sudan has resulted in 
400,000 to 450,000 deaths, 2.5 million people are living in refugee 
camps, and four million people in Darfur, about half the region’s 
population, depend on food assistance to survive. 

How many struggling governments in developing nations will col- 
lapse from the economic consequences of global warming? Will 
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those ungoverned regions become, to use General Anthony Zinni’s 
phrase, petri dishes for extremism and terrorism? 

The consequences of global warming affect the work of many 
Committees of this Congress. They have certainly been the subject 
of other hearings by the Science and Technology Committee. The 
national security implications of global warming certainly may 
guide the work of this committee. What research should we be 
doing that we are not doing already? What research should we 
move up in priority because of national security concerns? 

Can we be better prepared to protect our national security inter- 
ests by conducting research that will predict what consequences 
can come from global warming and where? Can we be better pre- 
pared by conducting research into how to mitigate the con- 
sequences of global warming because the consequences are so dire, 
whether or not we are certain they will happen? 

To give just one example of the decisions this committee faces, 
this committee fought for years the decision to eliminate sensors 
designed to collect climate-related data from the NPOESS satellite, 
the National Polar Orbiting Operational Environmental Satellite 
System. The Department of Defense decided to eliminate the sen- 
sors to save money in what was already an embarrassingly large 
cost overrun. Is the elimination of those sensors shortsighted just 
on the basis of national security concerns and our national security 
needs? 

Each of our witnesses today will have five minutes to answer 
those questions. If you do not need the entire five minutes, of 
course, you may waive your time. 

And now I will recognize Mr. Sensenbrenner for his opening re- 
marks. 

[The prepared statement of Chairman Miller follows:] 

Prepared Statement of Chairman Brad Miller 

The seeds of the Second World War and the Holocaust were sown in the world- 
wide depression of the 1930s. European democracies fell and were replaced with au- 
thoritarian regimes with repugnant ideologies. Last year the British Government 
issued a report that concluded that environmental devastation from global warming 
could result in a five to 20 percent decrease in the world’s economic production, 
which would be comparable to the Great Depression or the World Wars. The report 
concluded that global warming could result in hunger from diminished agricultural 
production and fisheries, water shortages, epidemics, and coastal flooding that could 
displace as many as 200 million people. 

Other experts argued that the report’s conclusions were overstated and alarmist. 
But what if the report was right? Are we ready for the world we would face if the 
report’s conclusions prove correct? Will environmental and economic devastation re- 
sult in failed states, authoritarian regimes, the spread of extremism and terror, and 
warfare over scarce resources? Our national security professionals don’t like sur- 
prises. They make it their business to anticipate events, however unlikely, and to 
plan for different contingencies. 

In the forties and the fifties, we were frequently surprised when governments we 
thought were stable fell to coups or revolutions. Our intelligence community devel- 
oped models to predict which societies were unstable, or might become unstable. 
And contingency planning is second nature to our military. Few adversaries are po- 
lite enough to notify us of their military plans. 

Have we considered which societies may come unraveled as a result of environ- 
mental and economic devastation, whether or not we are certain that those results 
will materialize? The possibility of a world transformed by climate change is not a 
science fiction image of a post-apocalyptic society, it is not a road warrior movie, 
it is happening now. 

There is another holocaust now in Darfur. The barbaric Bashir regime certainly 
is responsible for the genocide in Darfur, but U.N. Secretary General Ban Ki-Moon 
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recently called the Darfur conflict an “ecological crisis” that had arisen “at least in 
part from climate change.” Arab tribes and African tribes had lived together more 
or less in harmony for centuries, perhaps millennia. But precipitation in what was 
already an arid region has declined by 40 percent in the last two decades as the 
Sahara moves south. There is no longer enough water for Arab herders and for Afri- 
can farmers. The fighting in the Sudan has resulted in 400 to 450 thousand deaths, 
2.5 million are living in refugee camps, and 4 million people in Darfur — roughly half 
the region’s population — now depend on food assistance. How many struggling gov- 
ernments in developing nations will collapse from the economic consequences of 
global warming? Will those ungoverned regions become, to use General Anthony 
Zinni’s phrase, petri dishes for extremism and terrorism? 

The consequences of global warming affect the work of many Committees of this 
Congress, and have been the subject of other hearings by the Science and Tech- 
nology committee. The National Security implications of global warming certainly 
may guide the work of this Committee. What research should we be doing that we’re 
not doing? What research should we move up in priority? Can we better prepared 
to protect our national security interests by conducting research that will predict 
what consequences can come from global warming, and where? Can we be better 
prepared by conducting research into how to mitigate the consequences of global 
warming? 

To give just one example, this committee fought for years the decision to eliminate 
sensors designed to collect climate-related data from the national polar orbiting 
operational environmental satellite system. The Department of Defense decided to 
eliminate the sensors to save money in a program with embarrassingly cost over- 
runs. Is the elimination of the sensors shortsighted on the basis of our national se- 
curity needs? Each of our witnesses today will have five minutes to answer those 
questions. But won’t be the last time we discuss the topic. 

Mr. Sensenbrenner. Thank you, Mr. Chairman. The purpose of 
today’s hearing is to examine the current thinking on the nature 
and magnitude of the threats that global warming may present to 
national security. I have experience with this issue. 

This April I participated in a hearing on exactly the same topic 
before the Select Committee on Energy Independence and Global 
Warming. The issue was not new to me then either. As Chair of 
the Science Committee I have held numerous hearings on that 
topic. 

I chaired related hearings as evidence that I believe it is impor- 
tant, but increasingly discussions about climate change are domi- 
nated by alarmism instead of commonsense. As global warming has 
become more and more popular politically, predictions of the 
Earth’s future have become more and more dire, and the images 
of a world a degree warmer sound almost post-apocalyptic. 

Some of the scenarios I am told we are destined to face include 
increased border and immigration stress on the United States from 
Mexico and the Caribbean, a widening wealth cap and fleeing of in- 
tellectual and financial elite within developing countries, increased 
poverty, floods, monsoons, melting glaciers, tropical cyclones, hurri- 
canes, water contamination, ecosystem destruction, political unrest 
throughout Asia and Europe, even full-scale war between China 
and Russia. 

Education and understanding of the effects of global warming are 
critical, but sermons about an environmental apocalypse, while ef- 
fective in rallying political support, ultimately monger fear, force a 
poor prioritization of resources, and threaten our ability to respond 
to more imminent threats. 

The national security risk posed by climate change need to be 
balanced against other threats and priorities. Climate change and 
its effect on national security have not exactly been ignored. As I 
mentioned, the Select Committee has already held an identical 
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hearing. There have been a slew of books and policy papers, several 
of which will be discussed today. And most importantly, the intel- 
ligence community is already studying the issue. 

The Office of the Director of National Intelligence informed me 
that it expects to release an NIE on the issue in early 2008. None- 
theless, both the Senate and House are considering legislation that 
would force the DNI to submit that NIE that his office is already 
working on. Holding identical hearings and mandating reports that 
are already being written has more to do with politics than pre- 
paredness. 

This is not the first time someone has claimed the sky is falling. 
The predictions surrounding Y2K were similarly dire. Of course, 
this time it is different. Every time the sky falls it is different, and 
every time those who advocate commonsense are chastised for ig- 
noring inescapable peril. Maybe it is my unwavering optimism that 
protects me from paranoia, or maybe it is just a lifetime of experi- 
ence with dire prognostications. 

As unwise as it would be for us to ignore the national security 
implications of climate change, it is equally unwise to politicize our 
security to agree that we exaggerate certain threats and ignore oth- 
ers. 

Environmental consequences are not the only problems we have 
to address in our response to global warming. The other side of this 
challenge, the side that politicians and green extremists are reluc- 
tant to acknowledge, is that our energy demands are rising and 
will continue to rise. Running out of conventional power plants is 
a real threat. We need to find solutions like nuclear power that 
limit carbon emissions but also ensure that our energy needs will 
be met. 

We are also facing unprecedented economic challenges. Does the 
challenge of competing in the globalized economy mount, rapidly- 
growing countries like China and India have made it clear again 
and again that they do not intend to hinder their economic growth 
to curb climate change. This means that any modest successes we 
enjoy at limiting our emissions will be completely offset by China 
and other nations. That also means that we cannot afford to stall 
our own economic development when other nations will not be 
similarly handicapped. Solutions that compromise our ability to 
produce energy or compete in the global economy will be disastrous 
for America’s future. 

Eostering a more robust economy is our strongest defense against 
climate change. The New York Times published an article called 
“Eeel Good Versus Do Good on Climate.” The weather matters a lot 
less now than how people respond to it. According to the article, 
Robert Davis, a climatologist at the University of Virginia, con- 
cluded that the number of heat-related deaths in New York in the 
1990s was 33 percent lower than in the ’60s. That it was not, of 
course, cooler in the ’90s than it was the ’60s, but an increase in 
air conditioning saved lives. 

Because it is too late to prevent rising temperatures, the best re- 
sponse is to insure our economy is strong enough to adequately re- 
spond. Everyone agrees that the wealthiest countries’ individuals 
will be the least affected by global warming. Putting more people 
in a position to afford air conditioning will actually save lives. 
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It has become controversial in today’s warming political climate, 
but it not outrageous to trust that American ingenuity can respond 
to this challenge as it has responded to challenges in the past. Pre- 
paredness demands that we consider how changing circumstances 
affect the overall picture of our national security, but ultimately so- 
lutions to global warming and the multitude of problems that it 
presents will be solved by the scientific community and emerging 
technological industries. 

As policy-makers our focus should be on encouraging these indus- 
tries, insuring that our energy needs are met by sources that limit 
carbon emissions, then by responding to anticipating problems en- 
gendered by climate change. 

Thank you. 

[The prepared statement of Mr. Sensenbrenner follows:] 

Prepared Statement of Representative F. James Sensenbrenner, Jr. 

The purpose of today’s hearing is to “examine current thinking on the nature and 
magnitude of the threats that global warming may present to national security.” I 
have experience with this issue. This April, I participated in a hearing on the same 
topic before the Select Committee on Energy Independence and Global Warming. 
The issue was not new to me then either. As Chairman of the Science Committee, 
I held numerous hearings on this topic. 

That I chaired related hearings is evidence that I believe it is important, but in- 
creasingly, discussions about climate change are dominated by alarmism instead of 
common sense. As global warming has become more and more popular politically, 
predictions of the Earth’s future have become more and more dire and images of 
the world a degree warmer sound almost post-apocalyptic. Some of the scenarios I 
am told we are destined to face include: increased border and immigration stress 
on the United States from Mexico and the Caribbean, a widening wealth gap and 
fleeing of intellectual and financial elite within developing countries, increased pov- 
erty, floods, monsoons, melting glaciers, tropical cyclones, hurricanes, water con- 
tamination, ecosystem destruction, political unrest throughout Asia and Europe, and 
even a full-scale war between China and Russia. 

Education and understanding of the effects of global warming are critical, but ser- 
mons about an environmental apocalypse, while effective at rallying political sup- 
port, ultimately monger fear, force a poor prioritization of resources, and threaten 
our ability to respond to more imminent threats. Each of the above disasters could 
happen, but the risks need to be balanced against other threats and priorities. 

Climate change and its affect on national security have not exactly been ignored. 
As I mentioned, the Select Committee on Energy Independence has already held an 
identical hearing. There have been a slew of books and policy papers, several of 
which will be discussed today. And, most importantly, the intelligence community 
is already studying the issue. The Office of the Director of National Intelligence in- 
formed me that it expects to release a National Intelligence Estimate (NIE) on the 
issue in early 2008. Nonetheless, both the House and Senate are considering legisla- 
tion that would force the Director of National Intelligence to submit the NIE that 
his office is already working on. Holding identical hearings and mandating reports 
that are already being written has more to do with politics than preparedness. 

This is not the first time someone has claimed that “the sky is falling.” The pre- 
dictions surrounding Y2K were similarly dire. Of course, this time is different. 
Every time the sky falls it is different, and every time, those who advocate common 
sense are chastised for ignoring the inescapable peril. Maybe it is my unwavering 
optimism that protects me from paranoia, or maybe it is just a lifetime of experience 
with dire prognostications. As unwise as it would be for us to ignore the national 
security implications of climate change, it is equally unwise to politicize our security 
to a degree that we exaggerate certain threats and ignore others. 

Environmental consequences are not the only problems we have to address in our 
response to global warming. The other side of this challenge, the side that politi- 
cians and green extremists are reluctant to acknowledge, is that our energy de- 
mands are rising and will continue to rise. Running out of conventional power 
plants is an actually imminent threat. We need to find solutions, like nuclear power, 
that limit or eliminate carbon emissions but also ensure that our energy needs will 
be met. 
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We are also facing unprecedented economic challenges. As the challenges of com- 
peting in a global economy mount, rapidly growing countries like China and India 
have made clear that they do not intend to hinder their economic growth to curb 
climate change. This means that any modest successes we enjoy at limiting our 
emissions will be completely offset by China and other nations. It also means that 
we cannot afford to stall our own economic development when other nations will not 
be similarly handicapped. Solutions that compromise our ability to produce energy 
or compete in a global economy will be disastrous for America’s future. 

Fostering a more robust economy is our strongest defense against climate change. 
As the New York Times published in an article titled “Feel Good vs. Do Good on 
Climate,” “the weather matters a lot less than how people respond to it.” Robert 
Davis, a climatologist at the University of Virginia, concluded that the number of 
heat-related deaths in New York in the 1990s was 33 percent lower than the num- 
ber of deaths in the 1960s. It was not, of course, cooler in the 1990s than it was 
in the 1960s, but the increase in air conditioning was saving lives. Because it is too 
late to prevent global warming, the best response is to ensure that our economy is 
strong enough to adequately respond. Everyone agrees that the wealthiest countries 
and individuals will be the least affected by global warming. 

It has become controversial in today’s warming political climate, but it is not out- 
rageous to trust that American ingenuity can respond to this challenge as it has 
responded to challenges in the past. Preparedness demands that we consider how 
changing circumstances affect the overall picture of our national security, but ulti- 
mately, solutions to global warming and the multitude of problems that it presents 
will be solved by the scientific community and the emerging technological indus- 
tries. As policy-makers, our focus should be on encouraging these industries, ensur- 
ing that our energy needs are met by sources that limit carbon emissions, and by 
responding to and anticipating problems engendered by climate change. 

As our witnesses testify today, I hope they will focus their answers less on scare 
tactics and hypothetical cataclysms than on common sense approaches to dealing 
with the problems we are facing. After all, we know the sky isn’t falling if only be- 
cause hot air rises. 

Chairman Miller. Thank you. Other Members may submit writ- 
ten testimony for the record. 

[The prepared statement of Mr. Costello follows:] 

Prepared Statement of Representative Jerry F. Costello 

Good morning. I want to thank the witnesses for appearing before our committee 
to discuss The National Security Implications of Climate Change. 

Within the past year, the Nation has focused on the increasing trends of global 
warming and the potential devastating results. I believe it is vital to understand 
the potential national security threats due to the effects of global warming combined 
with our limited energy supply. 

Congress continues to focus on energy reform and ways to curtail our dependence 
on foreign oil while maintaining a sound environment and national economy. Given 
the volatility of the oil and gas markets, it makes sense to develop policies that 
place a greater dependence on domestic resources. As I have said before, one way 
to accomplish this goal is through the use of domestic fuels. 

Towards this end, the United States enjoys an abundant amount of coal, which 
currently used to produce half of our electricity. I firmly believe coal used in con- 
junction with carbon capture and storage (CCS) gasification and other clean coal 
technologies, is part of the solution to achieving U.S. energy independence, contin- 
ued economic prosperity and improved environmental stewardship. 

As we continue to address our energy crisis and the potential threats it poses to 
the United States, it is imperative to invest in multiple domestic energy sources in 
order to reduce our dependence on foreign oil and strengthen our national security. 
I look forward to working with my colleagues as we find practical solutions that lead 
us down the path of energy independence. 

Chairman Miller. At this time we will, I would like to introduce 
our first panel, and it is an impressive, distinguished panel. 

General Gordon R. Sullivan is the former Chief of Staff of the 
United States Army and is currently the Chairman of the Military 
Advisory Board to the Report by the CNA Corporation entitled, 
“National Security and the Threat of Climate Change.” Mr. James 
Woolsey is the former Director of the Central Intelligence Agency 
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and is currently Vice-President at Booz Allen Hamilton. He is the 
author of a chapter in a forthcoming report by the Center for Stra- 
tegic and International Studies entitled, “Potential Foreign Policy 
and National Security Implications of Global Climate Change.” 

It is the spoken testimony — the oral testimony is limited to five 
minutes. I think you, yes, you all have both submitted written tes- 
timony, which is longer or may be longer. It is the practice of the 
Subcommittee to take testimony under oath. We are an investiga- 
tions committee. This is not truly an investigation. Since we are 
asking you to speculate about the future, it is pretty hard to imag- 
ine you will be prosecuted later for perjury if your forecasts prove 
to be incorrect, but do either of you have any objection to being 
sworn in? We do prefer that you tell us the truth, however, even 
if perjury prosecutions appear unlikely. 

And you have the right to be represented by counsel. Do either 
of you have counsel with you today? 

All right. These are men who are confident of their, of what they 
will say. If you would now please stand and raise your right hands. 

[Witnesses sworn] 

Chairman Miller. Thank you. General Sullivan, you may begin. 

Panel 1: 

STATEMENT OF GENERAL GORDON R. SULLIVAN, USA (RET.), 

CHAIRMAN, MILITARY ADVISORY BOARD, THE CNA COR- 
PORATION 

General Sullivan. Mr. Chairman, Members of the Committee, I 
am here as the Chairman of the Military Advisory Board to the 
CNA Corporation. The Advisory Board consists of retired three- 
and four-star flag officers from the Army, Navy, Air Force, and Ma- 
rines. 

We were charged with looking at the emerging phenomenon 
known as global climate change through the prism of our own expe- 
rience and specifically looking at the national security implications 
of global climate change. 

Having said this, I must admit I came to the Advisory Board as 
a skeptic. There are lots — and I am not sure some of the others 
didn’t as well — there are lots of conflicting information on the sub- 
ject of climate change, and like most public policy issues in Amer- 
ica, many opinions on this specific issue. 

After we listened to leaders of the scientific, business, and Gov- 
ernmental communities, both I and my colleagues came to agree 
that global climate change is and will be a significant threat to our 
national security. The potential destabilizing impacts of global cli- 
mate change include reduced access to fresh water, impaired food 
production, health issues, especially from vector and food-borne dis- 
eases, and land loss, flooding and so forth. And the displacement 
of major populations. 

And overall we view these phenomena as related to failed states, 
growth of terrorism, mass migrations, and greater regional and 
inter-regional instability. 

The findings of the Board are first, projected climate change 
poses a serious threat to America’s national security. Potential na- 
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tional threats to the Nation — potential threats to the Nation’s secu- 
rity require careful study and prudent planning. Read the NIE. 

Second, climate change acts as a threat multiplier for instability 
in some of the most volatile regions of the world. 

Projected climate change will add to tensions even in stable re- 
gions of the world. 

Fourth, climate change, national security, and energy depend- 
ence are a related set of global challenges. 

The recommendations of the Board are that we cannot wait for 
certainty in this issue, as been pointed out here in the two state- 
ments this morning. There is a lack of certainty, but there is cer- 
tainly no lack of challenges, and in our view failing to act because 
a warning isn’t precise would be imprudent. 

Second, the United States should commit to a stronger national 
and international role to help stabilize climate changes at levels 
which will avoid significant disruption to global stability and secu- 
rity. 

And we should commit to global partnerships to work in that re- 
gard, and I believe there have been a number of activities this 
week which support that finding. 

Fourth, the Department of Defense, which it is doing, should en- 
hance its operational capabilities by accelerating the adoption of 
improved business processes and innovative technologies. 

And fifth, DOD should conduct an assessment of the impact on 
military installations worldwide of the rise of sea level, extreme 
weather events, and other possible climate change impacts over the 
next 30 to 40 years. 

Climate change, national security, and energy dependence are all 
interrelated. Simply hoping that these relationships will remain 
static is simply not acceptable given our training and experience as 
military leaders. And hoping that everything is going to be great 
probably won’t work, at least in our view. 

In closing, I would say that most of us on the Advisory Board 
were in the military service of the United States of America for 
over 30 years, most of it during the Cold War. Very high levels of 
catastrophe would have — could have taken place and might have 
taken place — if we didn’t invest in military preparedness and 
awareness of the threats we face. In our view there is uncertainty 
here, and it would be prudent for us to pay attention and to do our 
best to understand what is really going on so that we could respond 
if asked. 

Mr. Chairman, I request my full statement be added to the re- 
port, and I stand ready to answer your questions. 

[The prepared statement of General Sullivan follows:] 

Prepahed Statement of General Gordon R. Sullivan, USA (Ret.) 

Thank you, Mr. Chairman, and distinguished Members of the Subcommittee, for 
the opportunity to appear before you on this important issue. Today I am here as 
Chairman of the Military Advisory Board to The CNA Corporation report on “Na- 
tional Security and the Threat of Climate Change.” The Advisory Board consists of 
three and four star Flag Officers from the Army, Navy, Air Force and Marine Corps. 
Our charge was to learn as much as we could in a relatively short period about the 
emerging phenomenon of global climate change using our experience as military 
leaders to process our learning through a national security lens. In other words, 
what are the national security implications of climate change? 
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When I was asked to be on the Military Advisory Board, I was both pleased and 
skeptical. Pleased because of one simple and straightforward fact — I am 70 years 
old, I have served my country for over 50 years in both peace and war and now in 
the late stages of my life I feel as if the sacrifices I and my soldiers, colleagues, 
friends, and my family made for America are now being overtaken by a much more 
powerful and significant challenge to the well-being of our nation. 

Having said this, I must admit I came to the Advisory Board as a skeptic. There 
is a lot of conflicting information on the subject of climate change and like most pub- 
lic policy issues in America, many opinions, on the subject. 

After listening to leaders of the scientific, business, and governmental commu- 
nities, my colleagues and I came to agree that global climate change is and will be 
a significant threat to our national security and in a larger sense to life on Earth 
as we know it to be. 

The potential destabilizing impacts of climate change include: reduced access to 
fresh water; impaired food production, health catastrophes — especially from vector- 
and food-borne diseases; and land loss, flooding and the displacement of major popu- 
lations. 

What are the potential security consequences of these destabilizing effects? Over- 
all, they increase the potential for failed states and the growth of terrorism; mass 
migrations will lead to greater regional and global tensions; and conflicts over re- 
sources are almost certain to escalate. 

The findings of the Military Advisory Board are: 

• First, projected climate change poses a serious threat to America’s 
national security. 

Potential threats to the Nation’s security require careful study and prudent 
planning — to counter and mitigate potential outcomes. 

• Second, climate change acts as a threat multiplier for instability in 
some of the most volatile regions of the world. 

Many governments in Asia, Africa, and the Middle East are already on edge 
in terms of their ability to provide basic needs: food, water, shelter, and sta- 
bility. Projected climate change will exacerbate the problems in these regions 
and add to the problems of effective governance. 

• Third, projected climate change will add to tensions even in stable re- 
gions of the world. 

Developed nations, including the U.S. and countries in Europe, may experi- 
ence increases in immigrants and refugees as drought increases and food pro- 
duction declines in Africa and Latin America. Pandemics and the spread of 
infectious diseases, caused by extreme weather events and natural disasters, 
as the U.S. experienced with Hurricane Katrina, may lead to increased do- 
mestic missions for U.S. military personnel-lowering troop availability. 

• And, fourth, climate change, national security and energy depend- 
ence arc a related set of global challenges. 

As President Bush noted in his 2007 State of the Union address, dependence 
on foreign oil leaves us more vulnerable to hostile regimes and terrorists, and 
clean domestic energy alternatives help us confront the serious challenge of 
global climate change. Because the issues are linked, solutions to one affect 
the others. 

The recommendations of the Military Advisory Board are: 

• First, the national security consequences of climate change should be 
fully integrated into national security and national defense strate- 
gies. 

As military leaders we know we cannot wait for certainty. Failing to act be- 
cause a warning isn’t precise is unacceptable. Numerous parts of the U.S. 
Government conduct analyses of various aspects of our national security situ- 
ation covering different timeframes and at varying levels of detail. These 
analyses should consider the consequences of climate change. 

• Second, the U.S. should commit to a stronger national and inter- 
national role to help stabilize climate changes at levels that will 
avoid significant disruption to global security and stability. 

All agencies involved with climate science, treaty negotiations, energy re- 
search, economic policy, and national security should participate in an inter- 
agency process to develop a deliberate policy to reduce future risk to national 
security from climate change. Actions fall into two main categories: miti- 
gating climate change to the extent possible by setting targets for long-term 
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reductions in greenhouse gas emissions and adapting to those effects that 
cannot be mitigated. 

• Third, the U.S. should commit to global partnerships that help less 
developed nations huild the capacity and resiliency to better manage 
climate impacts. 

Some of the nations predicted to be most affected by climate are those with 
the least capacity to adapt or cope. This is especially true in Africa. The U.S. 
should focus on enhancing the capacity of weak African governments to better 
cope with social needs and to resist to overtures of well-funded extremists to 
provide schools, hospitals, health care, and food. 

• Fourth, the Department of Defense (DOD) should enhance its oper- 
ational capability by accelerating the adoption of improved business 
processes and innovative technologies that result in improved U.S. 
combat power through energy efficiency. 

DOD should require more efficient combat systems and include the actual 
cost of delivering fuel when evaluating the advantages of intervention in effi- 
ciency. 

• And, fifth, DOD should conduct an assessment of the impact on U.S. 
military installations worldwide of rising sea levels, extreme weather 
events, and other possible climate change impacts over the next 30 to 
40 years. 

As part of prudent planning DOD should assess the impact of rising sea lev- 
els, extreme weather events, drought, and other climate impacts on its infra- 
structures so its installations and facilities can be made resilient. 

Climate change. National Security and energy dependence are inter-related. Hop- 
ing that these relationships will remain static is simply not acceptable given our 
training and experience as military leaders. 

The path to mitigating the worst security consequences of climate change involves 
reducing global greenhouse gas emissions. There is a relationship between carbon 
emissions and our national security. I think that the evidence is there that would 
suggest that we have to start paying attention. 

The Federal Government and the Department of Defense can help and lead in 
this area. DOD is the largest energy user in the U.S. Government and one of the 
largest energy users in the Nation. One of our key vulnerabilities on the battlefield 
today is transportation of fuel for combat use. We are using a lot of fuel in Iraq, 
and the Army in particular is experiencing battlefield casualties on their fuel con- 
voy’s — they are difficult to protect — so to the extent that DOD can develop new tech- 
nologies to protect the troops by improving energy efficiency, so too can those tech- 
nologies be beneficial to our country. In fact, a Defense Science Board study now 
underway and another one in 2001 said that the energy challenges of our nation 
and those of our military are similar and that DOD can lead in resolving our na- 
tion’s energy challenges even as DOD meets its own challenges in this area. In a 
very real sense, the buying power of the Federal Government can help lead our na- 
tion to low carbon energy futures. 

In closing I would say that most of us on the Military Advisory Board were in 
the service through the Cold War. All of us served for over 30 years. Most of us 
retired in the ’90s. Very high levels of catastrophe could have occurred at that time, 
and by investing in military preparedness we were able to avert the dangers of that 
time. In our view, there’s a lot of uncertainty here, but we need to be paying atten- 
tion to what might happen and what is happening around the world from the 
threats of climate change. 

Thank you again, Mr. Chairman, for the opportunity to appear before you here 
today. Mr. Chairman, I request my statement and the report to be entered into the 
record. 


Biography for General Gordon R. Sullivan 

General Sullivan was the 32nd Chief of Staff — the senior general officer in the 
Army and a member of the Joint Chiefs of Staff. As the Chief of Staff of the Army, 
he created the vision and led the team that helped transition the Army from its 
Cold War posture. 

During his Army career. General Sullivan also served as Vice Chief of Staff (June 
1990-June 1991); Deputy Chief of Staff for Operations and Plans (July 1989-June 
1990); Commanding General, 1st Infantry Division (Mechanized), Fort Riley, Kansas 
(June 1988-July 1989); Deputy Commandant, U.S. Army Command and General 
Staff College, Fort Leavenworth, Kansas (March 1987-June 1988); and Assistant 
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Commandant, U.S. Army Armor School, Fort Knox, Kentucky (November 1983-July 
1985). His overseas assignments included four tours in Europe, two in Vietnam and 
one in Korea. He served as he served as Chief of Staff to Secretary of Defense Dick 
Cheney under the first Bush Administration. 

General Sullivan was commissioned a second lieutenant of Armor and awarded 
a Bachelor of Arts degree in History from Norwich University in 1959. He holds a 
Master of Arts degree in Political Science from the University of New Hampshire. 
His professional military education includes the U.S. Army Armor School Basic and 
Advanced Courses, the Command and General Staff College, and the Army War Col- 
lege. 

General Sullivan is currently the President and Chief Operating Officer of the As- 
sociation of the United States Army, headquartered in Arlington, Virginia. He as- 
sumed his current position at the Association in February 1998 after serving as 
President, Coleman Federal in Washington, D.C. 

He is the co-author, with Michael V. Harper, of Hope Is Not a Method (Random 
House, 1996), which chronicles the challenges of transforming the post-Cold War 
Army. Gordon Sullivan is a trustee of Norwich University and serves on the boards 
of several major corporations, including Newell-Rubbermaid, Shell Oil and Getronics 
Government Solutions, L.L.C. He is also a Director of the Atlantic Council of the 
United States and the George C. Marshall Foundation and the Chairman Emeritus 
of the Marshall Legacy Institute. 

Chairman Miller. Thank you, General. It will, of course, be 
added. 

Mr. Woolsey. 

STATEMENT OF MR. R. JAMES WOOLSEY, VICE PRESIDENT, 
BOOZ ALLEN HAMILTON 

Mr. Woolsey. Thank you, Mr. Chairman. It is an honor to be 
asked to appear before you today and to appear beside my friend. 
General Sullivan. 

I want to stress I am speaking only for myself and not for any 
institution that I am associated with. I have attached a 24-page 
draft of the chapter that you referred to when you introduced me, 
and I would like to use these five minutes to point out several 
things in that chapter. 

I deal there with two types of risks to our future. I call them ma- 
lignant and malevolent disruptions. By malignant I mean some- 
thing that, like cancer in the human body, is not intentionally 
caused but is the, results from our behavior to some extent — and 
this could either be overloading our electricity grid and having it 
fail because of storms and tree branches falling in Ohio, as it did 
four years ago, or putting too much carbon into the atmosphere 
and, some decades from now, perhaps contributing to sinking Ban- 
gladesh beneath the waves. We are not trying to take down Can- 
ada’s electricity, and we are not trying to sink Bangladesh beneath 
the waves, but sometimes our behavior can cause cascading fail- 
ures in complex systems. 

We also, however, face a second set of problems that I called ma- 
levolent because terrorists are a lot smarter than tree branches. 
And the vulnerabilities of our energy systems to intentional malev- 
olent interference from terrorism are set forth and described rather 
fully in the first pages of the report. 

I think with respect to climate change, it is important to realize 
that the most disastrous potential effects are, I think, ocean, sea- 
level height changes. And those may come about at unexpected 
times and in unexpected ways, because we have entered a period 
in which there is exponential change as a result of warming to a 
degree that we have not — even if we have not accurately forecast 
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precisely when that is going to occur. I think certainty is very dif- 
ficult in this field, but what should not be difficult is realizing that, 
for both potential malignant changes such as climate change and 
malevolent changes such as terrorism, the cause may operate and 
act in ways that we cannot fully understand at this point. 

What I want to stress is, and I set it up in a perhaps curious 
way as a dialogue between what I call a tree hugger and a hawk: 
My tree hugger is the ghost of John Muir, and my hawk is the 
ghost of George S. Patton. Muir in the chapter is concerned exclu- 
sively with carbon. Patton is concerned exclusively with terrorism. 
The point is that, although they don’t convince one another of the 
importance of their concern, what they end up finding they need 
to do in order to deal with both sets of problems rather remarkably 
overlaps. 

Both in the chapter come to the conclusion that radical improve- 
ment in efficiency of buildings, particularly as steps that have posi- 
tive paybacks, not costing anything but having internal rates of re- 
turn of 10 percent or more, radically increasing the use of combined 
heat and power or cogeneration as Denmark does, and substan- 
tially changing the incentives for long-term movement toward dis- 
tributed generation of electricity and heating and cooling. Together 
with following California’s lead in decoupling revenues from earn- 
ings for electric utilities, so that a utility may make money by im- 
proving its efficiency and investing, even if that doesn’t produce 
more electricity. That has led California in the last 20 years to be 
absolutely level in its degree of energy use per capita, electricity 
use per capita, whereas the rest of the country has gone up 60 per- 
cent. 

Some of these changes, including — and I have run out of time — 
moving toward also plug-in hybrid gasoline electric vehicles, flexi- 
ble fuel vehicles, biofuels, more use of electricity for automobile 
propulsion as well, are all steps that Patton and Muir find they can 
agree on, even though they are solving different problems. 

And I would urge on really all participants in this debate, Mr. 
Chairman, that even though I think both of these problems are se- 
rious, I consider myself in this context both a tree hugger and a 
hawk. I don’t think there should be any problem, nearly as much 
problem in cooperating and working together on solutions as there 
may be on convincing one another of the substantive concern that 
each of several different groups may have. 

Thank you, Mr. Chairman. 

[The prepared statement of Mr. Woolsey follows:] 

Prepared Statement of R. James Woolsey 

Mr. Chairman and Members of the Committee. It is an honor to be asked to tes- 
tify before you today on this important subject. By way of identification, I am now 
a Vice President of a large consulting firm, where I work on energy issues; before 
I became a consultant five years ago I practiced law for 22 years in the field of civil 
litigation and I have also served in the Federal Government for a total of twelve 
years on five different occasions, holding Presidential appointments in four adminis- 
trations, two Republican and two Democratic — all in the field of national security. 
Most recently I served as Director of Central Intelligence 1993-95. I am speaking 
today solely on my own behalf and not that of any institution with which I am asso- 
ciated. 

I have attached to this opening statement a 24-page draft of a chapter I am con- 
tributing to a collection to be published in several months on national security and 
climate change. As the chapter’s text indicates, of the several authors submitting 
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contributions to this book I was asked to concentrate on the extremely severe case 
of several possible climate change scenarios. 

In my view, in the interest of our nation’s security, for the foreseeable future we 
need to keep our attention on two potentially disastrous types of disruptions of our 
society. I call these “malignant” and “malevolent” disruptions. The first, like cancer 
in the human body, is not intentionally caused but the risk of disruption or even 
disaster may be enhanced by some aspects of our behavior — if we overload our elec- 
tricity grid we may become more vulnerable to blackouts, or if we put too much car- 
bon into the atmosphere we may enhance the risk of climate change. But terrorists 
are smarter than tree branches in storms, so we also need to be concerned about 
“malevolent,” or intentional, attacks. Some of these may exploit vulnerabilities in 
our energy production and distribution or other weaknesses in our infrastructure. 

If we want to be as secure as possible, we cannot ignore either type of threat. But 
normally these two threats are addressed by different groups who sometimes give 
short shrift to the threat that is of central concern to the other. In the chapter I 
call the group that focuses on malignant threats such as climate change the “tree 
buggers” and that which focuses on malevolent threats such as terrorism the 
“hawks.” The first 15 pages of the chapter address both of these types of risk: malig- 
nant and malevolent. 

I would emphasize that although there is broad scientific agreement that future 
climate change is a serious problem and, in important measure, one that is caused 
by human activity, there is substantial uncertainty in predicting the point at which 
the increasing concentration of global warming gases in the atmosphere would have 
enough of an effect on temperature to lead to irreversible climate change. This is 
because climate models tend to be linear and have great difficulty forecasting the 
exponential changes which at some point could tip us over into irreversibility — for 
example, the rapid melting of the West Antarctic ice sheet, which could cause a rise 
of five meters or more in sea levels. So most of the predictions of disastrous change 
rely on data but use that data to construct analogies to climate change in the past 
(pp. 4-6 of chapter). As NASA’s James Hansen puts it, “I’m a modeler, too, but I 
rate data higher than models.” 

Still, even relying on analogies, when one considers today’s level of CO 2 emissions 
and the prospect of substantial growth in them as world population increases and 
economies develop (pp. 6-7), it seems clear that there is enough degree of risk that 
some action must be taken. This is in substantial part because of prospective sea 
level rise and coastal flooding, which Dr. Hansen calls “the big global issue.” Such 
flooding could have disastrous effects on populations in this country and all over the 
world and seriously affect our military capabilities, world political balance, energy 
and water systems, and much else (pp. 7-11). 

At the same time, many aspects of our society, including the way we produce and 
use energy, make us vulnerable to terrorist attack for the foreseeable future. These 
include our dependence on oil (pp. 11-13) and the vulnerability of our electricity 
grid, particularly to physical attack on its transformers and cyber attack on its Su- 
pervisory Control and Data Acquisition (SCADA) systems (pp. 13-14). An important 
recent commission report also describes the vulnerability of the grid to Electro-Mag- 
netic Pulse (EMP) attack, unfortunately something that could readily be con- 
templated in the not-distant future by countries having only a primitive nuclear 
weapon, a SCUD missile, and a fishing boat (pp. 14-15). 

The last eight pages of the chapter set out an imaginary meeting between a “tree 
hugger” and a “hawk” to try to design an energy policy for the country in light of 
the need to deal with both malignant and malevolent risks. I picked two of my fa- 
vorite Americans for these roles. For the tree hugger I chose the ghost of John Muir 
and for the hawk the ghost of General George S. Patton. In the meeting Muir is 
focused exclusively on climate change and Patton exclusively on terrorism, but al- 
though there are points where they disagree, they are somewhat surprisingly able 
to come up with a common nine-part energy plan that reduces both types of risks 
substantially — it involves energy conservation, distributed and renewable production 
of both electricity and alternative fuels, plug-in hybrids and flexible fuel vehicles. 
Whatever package the United States settles on, Mr. Chairman, in my view we 
should do so in the spirit of this mythical Muir-Patton discussion and treat seriously 
both of these looming threats to our nation and indeed to civilization itself. 

Biography for R. James Woolsey 

R. James Woolsey joined Booz Allen Hamilton in July 2002 as a Vice President 
and officer. He is with the firm’s Energy practice, located in McLean, Virginia. Pre- 
viously Mr. Woolsey served in the U.S. Government on five different occasions, 
where he held Presidential appointments in two Republican and two Democratic ad- 
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ministrations. He was also previously a partner at the law firm of Shea & Gardner 
in Washington, DC, where he practiced for 22 years in the fields of civil litigation 
and alternative dispute resolution. 
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Discussion 

Chairman Miller. Thank you, Mr. Woolsey. It is difficult to 
wear both Birkenstocks and combat boots at the same time. 

Mr. Woolsey. Well, it is one foot each maybe. 

Climate Change Disaster Planning 

Chairman Miller. In the draft of your report that you did pro- 
vide us, you began with a quote from a British intelligence officer 
who retired in 1950 after 47 years of service and said, “Year after 
year the worriers and the fretters came to me with awful pre- 
dictions of the outbreak of war. I denied it each time. I was only 
wrong twice.” 

Mr. Woolsey. Yes, sir. 

Chairman Miller. How dire — well, how probable — do the con- 
sequences that we have. . .? Neither of you are scientists. Neither 
of you really can predict. We haven’t called you for that reason. But 
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how probable do the dire consequences need to be for us to feel 
some urgency in planning for the possibilities? 

General Sullivan. 

General Sullivan. Well, my response to that is that I, first of all, 
I believe there is some planning going on, and it is interesting that 
this morning, when I arrived at the office, I had the statement of 
General George Casey, Jr., Chief of Staff in the Army, which was 
made yesterday in a hearing. General Casey said the following: 
“Population growth and its youth bulge will increase opportunities 
for instability, radicalism, and extremism. Resource demand for en- 
ergy, water, and food for growing populations will increase competi- 
tion and conflict. Climate change and natural disasters will cause 
humanitarian crises, population migrations, and epidemic dis- 
eases.” That was in his hearing yesterday before the Senate. 

I think the leadership in the Pentagon and around the globe in 
their official positions are well aware of the nature of this phe- 
nomenon and responding appropriately. I have every reason to be- 
lieve they are. AFRICOM, the new African command, which is 
being stood up, I feel quite sure will be paying a lot of attention 
to some of the issues which are raised. 

Chairman Miller. Mr. Woolsey, do you have any sense of what 
kind of planning should be taking place and how probable the dif- 
ferent scenarios need to be for us to be well deep into planning for 
them? 

Mr. Woolsey. If one looks at probabilities, as the models of the 
IPCC do, one comes up with sea-level rise, and I tend to use that 
as a proxy for a number of climate effects. Sea-level rise of some- 
thing between six or eight inches and two feet during the 21st cen- 
tury. That could be substantial for some parts of the world, such 
as Bangladesh. And it could be accompanied by a number of very 
difficult climate circumstances such as glacial melting, which 
would make parts of South America very difficult to live in from 
the point of view of water and the like. It could be quite serious. 

But the really serious problem is if we hit — and it is hard to at- 
tach a probability to this — if we hit one of these tipping points 
which causes something like a rapid melting of the West Antarctic 
ice shelf. If I could just, an analogy in history: Between 14,000 and 
15,000 years ago, sea level was rising at four or five times today’s 
rate. And then it went from rapid to amok and increased another 
factor of four or five and went up by about 20 meters in 400 years, 
so about five meters a century. Five meters a century is absolutely 
huge. 

A lot of climatologists believe that was because the West Ant- 
arctic ice shelf may have melted. It could have been something 
else. But what we have to worry about is not something that 
human beings can predict very well with their models, which oper- 
ate in a linear fashion. The key point is: When do you hit these 
tipping points, the knee of the curve, the exponential change in 
which from our point of view everything begins to accelerate? From 
the point of view of nature it has probably been operating exponen- 
tially all the time, going up by factors of one to two to four to 16, 
et cetera. 

So I — it is a long-winded way of saying — I have a hard time at- 
taching a probability to it, and I think the climatologists do, too. 
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It is the judgment of people like Dr. Hansen and others about these 
historical analogies and when things have changed rapidly in the 
past and why, that I think we really have to rely on to say it is 
prudent to begin to do some things, and some important things, 
now. 

But a lot of what we need to do serves other purposes such as 
making us more resilient against terrorism, and a good deal of it 
actually makes money rather than costing money. So I come out 
that we should begin to move now, even if we don’t have a really 
good sense of the probabilities. 

Chairman Miller. My time is now expired. 

Mr. Sensenbrenner. 

Mr. Sensenbrenner. Thank you very much, Mr. Chairman. 

Strategic Planning to Create Goodwill Towards the 

U.S. 

I guess I want to go from big philosophical things to little, prac- 
tical things. 

I think we all know that America’s standing in many parts of the 
world is not what we would like to have it be. I look back at when 
the earthquake and tsunami hit in Southeast Asia. The fact that 
we had military assets available ended up being a lifesaver in Indo- 
nesia, again, one of the countries where our approval rating is in 
the tank. 

But even people who might have been Islamic fundamentalists 
who hate the values that we stand for recognize that we saved a 
lot of lives, and we also saved a lot of suffering of people whose 
lives were not in jeopardy. 

How do you, each of you think that we ought to be looking at an 
intelligence estimate in terms of not necessarily dealing toward a 
catastrophic event which may or may not have been caused by cli- 
mate, but essentially building up goodwill that we are on their side 
in things like providing agricultural self-sufficiency, which we have 
done very well since the end of the Second World War, encouraging 
reforestation, which everybody agrees helps sop up carbon, and re- 
versing the denuding of the rainforests in certain parts of Africa 
and South America and other parts of the world. 

How does intelligence and strategic planning fit into that? 

General Sullivan. I think very closely. If you look at East Afri- 
ca, there is migration from north to south out of Somalia into 
Kenya and nations south. The problem is — well, not the problem — 
they are seeking food, they are seeking in some cases fish, but the 
Wildlife Federation has a program to assist countries in East Afri- 
ca to create coast guards. Interestingly enough, with relatively 
small boats people in those countries are able to go out to patrol 
their own shores, which, in fact, limits overfishing. 

I think there are many things as you point out which can be 
done, and I think commands like AFRICOM under General Kip 
Ward and his people, they are looking at those issues: deforestation 
and economic self-sufficiency, agricultural self-sufficiency. And 
there have been pretty good examples of how reforestating — if 
there is such a word; reforesting, or whatever the word is — helps. 

And I think those are simple things which can be done and will 
be done. I feel reasonably sure they will be done. 
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Mr. Sensenbrenner. How do you put an American face on that, 
though? 

General Sullivan. How do you put it? 

Mr. Sensenbrenner. How do you put an American face on that? 

General Sullivan. Well, I think, I don’t know this for sure, hut 
I think the Special Forces and some of the military missions which 
are going in parts of our effort do have an American face. 

Mr. WOOLSEY. Congressman, I think that in the. . . Even short 
of any of these sort of catastrophic changes that I referred to ear- 
lier, even modest amounts of climate change, particularly warming 
in the Southern Hemisphere let us say here, is likely to have 
enough weather changes associated with it and crop yield changes 
and fresh water changes that you may start to see rather substan- 
tial beginnings of migrations. And a lot of refugees and so forth, 
particularly from places which are very low-lying: deltas, Ban- 
gladesh, et cetera. 

I think that until one gets into rather large levels of sea-level 
rise, the worldwide potential deploying and assistance that U.S. 
military forces can provide can be of benefit, very substantial ben- 
efit in foreign countries, such as they were in Indonesia, as you 
said — after the tsunami. But they can also be good ambassadors for 
the country. 

And I think that some of relatively easy things to do could pay 
big dividends. For example, we have some amphibious ships, as I 
understand it, that are about to get scrapped. And it might not be 
too expensive, I know some groups are talking about doing this, to 
turn one or more of them into hospital ships for the purpose of 
rapid deployment for our own country — in case we have to deal 
with another tsunami of our own, such as the hurricane damage 
in New Orleans — but also for places like Indonesia and the rest. 
One can do a great deal by showing up with even a relatively small 
contingent of the U.S. Navy in a hospital ship. 

Mr. Sensenbrenner. Thank you. 

General Sullivan. Can I come back to follow up? 

Chairman Miller. General Sullivan, go ahead. 

General Sullivan. Just to Sensenbrenner. I have just been told 
Colonel Retired Kent Butts will be on the next panel. Next week — 
I don’t want to steal his thunder, I will let him explain it — but he 
is hosting a conference up at Carlisle Barracks with AFRICOM and 
the Army people, working on the type of issues you just raised, and 
I would let him explain it to you. 

Chairman Miller. Thank you. General Sullivan. 

Mr. Baird. 


Ocean Acidification 

Mr. Baird. Just a couple of questions. Thank you, first of all, for 
your service and for being here today. 

We tend to focus on climate change as the, maybe, the headline 
impact of CO2 accumulation in the atmosphere. But the CO2 accu- 
mulation also has another effect which in some ways may be at 
least as dramatic, and that has to do with increasing the acidifica- 
tion of the oceans. And at least some research studies are sug- 
gesting rather strongly that as acidification goes up, the coral reefs 
go down. In fact, my understanding is in geological history the last 
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time that we estimate that CO 2 levels were this high and acidifica- 
tion was this high, there are no fossil records of coral reefs for that 
period. Because — basically, and this is not — ^you don’t have to look 
at climate trends, you can replicate this in a lab. You can make an 
enclosed base, pump some CO 2 into the air, it gets dissolved into 
the water, that changes the acidity. That acidity takes up the cal- 
cium carbonate, and there you go: You have got no coral reefs. 

And I don’t know if that has been looked at. And I am not — it 
is not clear to me how the national security implications — except, 
for some countries, it is their nation, the lack of coral — so any com- 
ments on that would be more than welcome on that issue. And also 
it has an effect on sea life, et cetera. 

General Sullivan. I am not, as been pointed out — and truth in 
lending — I am not a scientist. I am a history major. I was a soldier 
for the bulk of my adult life, so let the record show that. 

But number two, I have visited Woods Hole Oceanographic Insti- 
tute and actually I have visited a couple of times, and I do know 
that scientists there are very clear on the subject which you raise. 
That is, acidization of the oceans is having a detrimental effect on 
plankton, on the growth of krill, so forth and so on. And coral reefs 
are, in fact, diminished, which is reducing sea life, which is reduc- 
ing food for populations which get their, frankly, get their protein — 
much of their protein — from the ocean. 

And there is a direct link in my view connecting the dots, not as 
a scientist, but as a soldier. There is a direct link between that — 
those phenomenon — and unrest, and that unrest causes the rest of 
the chain to be activated: that is, extremists, opportunists who are 
selling food for exorbitant amounts of money and so forth and so 
on. Terrorism. 

Mr. WOOLSEY. Congressman, I would agree with General Sul- 
livan, but I would jump perhaps quickly to what do we do about 
it. And if we look at the fact that today the carbon dioxide con- 
centrations in the atmosphere are approaching double what they 
have historically been when the world’s climate has been more or 
less like this, two major recent studies by institutions cited on page 
17 of my chapter indicate that if you just take the world’s buildings 
and just look at projects to improve their, reduce their use of en- 
ergy, that has a 10 percent or greater internal rate of return. So 
all of these make money. They don’t cost anything. Up front they 
cost something, but they all have at least a 10 percent or greater 
internal rate of return. 

Just from the buildings in the world, one could hold global warm- 
ing or, say, CO 2 concentrations to somewhere between 450 and 550 
parts per million. That would be a stunning achievement compared 
with all of what else is being discussed, with respect to CO 2 con- 
centrations. That is the first thing that my mythical John Muir and 
mythical George Patton agree on doing. And it is money-making. 

So I think if one is even to a modest degree concerned about CO 2 
concentrations in the ocean — I think for the reasons General Sul- 
livan said we ought to be more than modestly concerned — why not 
go ahead and make the money and do it: make these changes any- 
way before we have to decide whether it is disastrous or just dif- 
ficult? 
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Transporting Fuel in Iraq 

Mr. Baird. I appreciate it. Let me raise one other issue, and my 
time will probably be expired, but if you look at the situation we 
have in Iraq right now with the infrastructure — particularly energy 
being a critical factor — transporting petroleum products or energy 
over either long pipelines or long transmission lines creates a sys- 
tem that is vulnerable to even the most rudimentary insurgent 
group of RPGs. You can blow up a pipeline, you can knock down 
a transmission line with a hacksaw. 

Amory Lovins, who I am sure you gentlemen probably know, has 
done some very important work on national security implications 
of dispersed energy versus local energy, soft energy paths. My un- 
derstanding is he has gotten scant attention. He has tried to get 
attention from our planners in Iraq, but I would certainly think we 
ought to spend a whole lot more time talking to Amory, listening 
to Amory Lovins, and implementing some of his recommendations 
in Iraq rather than trying to secure these pipelines at the lives of 
our boys over there. 

Mr. WOOLSEY. Congressman, Amory is an old friend of mine. I 
wrote the forward to his book. Brutal Power, 25 years ago. He was 
on my panel for the Defense Science Board. I chaired the policy 
panel of their recent study of energy issues in defense that is about 
to come out. 

And I think you are exactly right. The real fuel cost at the front 
lines is many hundreds of dollars per barrel of fuel if you allocate 
all of the logistical training that is needed to get the fuel forward. 
And energy-savings capabilities for our deployed forces are a very 
important part of their being able to fight effectively, as well as all 
of the other issues that we are discussing today. 

Mr. Baird. Thank you. 

General Sullivan. Seventy percent of the weight the Army car- 
ries into battle is liquid. It is either fuel or water. It is a huge num- 
ber, and they are working very hard: I can assure you the sci- 
entists and the research and development people are working very, 
very diligently to reduce energy usage to move, you know, this. I 
am not looking at the numbers, but it is big. We will have to get 
it there. 

Chairman Miller. Thank you for your testimony. Your written 
testimony also makes a point that gasoline convoys are especially 
difficult to protect. I believe it was, maybe it was General Woolsey, 
Mr. Woolsey. 

General Sullivan. Right. 

Chairman Miller. Mr. Rohrabacher. 

Are Humans Causing Climate Change? 

Mr. Rohrabacher. Thank you. I can tell from your testimony 
that you both believe that there is climate change taking place, and 
I think most people will agree that there is a climate change taking 
place. Are you both convinced that the climate change that is tak- 
ing place is manmade as compared to the many other climate 
changes that we have gone through as Mr. Woolsey has already 
made reference to in his testimony? 
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Mr. WOOLSEY. I am not certain it all is. I think it is, a substan- 
tial share of it is, as the scientists call it, anthropogenic. That is 
certainly the conclusion of the Inter-Governmental Panel on Cli- 
mate Change, but I don’t think it matters in a way. 

Mr. Rohrabacher. Okay. I am going to follow up on that, but 
General, do you believe that the climate change that we are going 
through as compared to all these other times that there has been 
a climate change that has occurred on this Earth is now caused by 
human activity? 

General Sullivan. No. 

Mr. Rohrabacher. That is very important, because in the deci- 
sions that we are making here, we are being told we have to do 
certain things and restrict human activity in a way to stop the cli- 
mate change, which both of you now seem to indicate there is a 
natural occurrence. 

Now, those of us who are skeptical about the climate change the- 
ory are not skeptical that there are climate, major climate changes 
that happen in the Earth, and as Mr. Woolsey has repeatedly 
pointed out in his testimony, we should be prepared for that. 

And also let me note that those of us who are skeptics of the 
global warming theories that were being presented, I would agree 
totally with you, Mr. Woolsey, when you suggest that we should be 
making our engines more efficient for energy independence, also for 
health reasons, and because we are concerned about clean air and 
the health of our people. And also there are long-term economic 
benefits to having more efficient engines. 

But there is a difference about where you put your emphasis if 
you buy into what is being told to us today that the climate cycle 
that we are in is caused by human activity, by humans producing 
more CO2. And then it is a whole different thing. I certainly buy 
into, I think there is nothing we are going to do that is going to 
prevent a cycle of climate that, by the way, is going on on Mars 
and Jupiter at the same time. 

General Sullivan. Well, I 

Mr. Rohrabacher. Yes, sir. Go right ahead. 

General Sullivan. — don’t agree with that. 

Mr. Rohrabacher. Okay. 

General Sullivan. I don’t agree with that. 

Mr. Rohrabacher. So you think 

General Sullivan. I think 

Mr. Rohrabacher. — ^you think there is some things that we can 
actually do 

General Sullivan. I think there are some things we can do to 
mitigate 

Mr. Rohrabacher. Oh, no, no. Not mitigate. Reverse. No, no. 
Mitigate is 

General Sullivan. Well, I don’t know, even reverse. We reversed 
ozone. 

Mr. Rohrabacher. Well 

General Sullivan. We reversed the hole, the ozone hole, by lim- 
iting hair spray and other, the use of freon in our cars. 
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Can Human Behavior Reverse Climate Change? 

Mr. Rohrabacher. But that is another issue that I will have to 
say deserves some dehate, hut in terms of actually reversing the 
climate change that we are going through today by changing 
human activity is a lot different than saying, which is what Mr. 
Woolsey is saying, we need to do things to plot a strategy so that 
that does not, this climate change that is coming about like the 
many other cycles that have, we have gone through on this Earth, 
that we need to be prepared for it because there will be national 
security implications. 

Mr. Woolsey. Congressman. 

Mr. Rohrabacher. Go ahead. 

Mr. Woolsey. Even if some portion of the climate — let us say the 
CO2 concentrations — are from non-anthropogenic causes, if the 
pace is the pace that we are seeing now, and we do a number of 
things that make sense anyway for counter-terrorism purposes, for 
saving money purposes 

Mr. Rohrabacher. Yeah. 

Mr. Woolsey. — et cetera, we may be able to have an effect 
whether or not they are all, the changes are all anthropogenic, or 
as I believe, probably substantially all anthropogenic 

Mr. Rohrabacher. Well, that is correct. 

Mr. Woolsey. — or only a little bit anthropogenic. 

Mr. Rohrabacher. That is correct. However, there is a great de- 
bate, and obviously there are, you may not be aware that there are 
a large number of scientists who suggest that as the Earth changes 
and has gone through this cycle, that is what is producing more 
CO2. It is not the fact that human beings are producing more CO2 
that is creating the climate change. 

And thus what we should be doing is, many of the suggestions 
you have made, which are absolutely on target, and I might add, 
this is my continual conversation with Governor Schwarzenegger in 
California, is that there are areas, a large number of areas where 
those of us who are skeptical that the human beings are causing 
global warming, but we should be doing the right thing. And mak- 
ing things more efficient and cleaner for that reason. 

But to try to do this in the name of stopping this climate change, 
Mr. Woolsey, I think you are more on target that we should be 
aiming our efforts, realizing that the climate is changing, as it has 
so many times in the past, prepare for it in case there are national 
security implications. 

Mr. Woolsey. We can do smart things for Patton reasons or for 
Muir reasons or for Patton and Muir reasons, and I am perfectly 
happy for scientists who don’t go along with the climate change 
theory to take these 

Mr. Rohrabacher. Very well. 

Mr. Woolsey. — taking these steps for Patton. 

Mr. Rohrabacher. Thank you very much. 

Global Warming Is an Important Issue 

General Sullivan. Speaking for myself, and I believe the rest of 
this committee, we make it very clear that we are not scientists. 
We are not physicists, although some of them happen to be sci- 
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entists. One happens to be an astronaut, and the other is inti- 
mately involved with the nuclear industry, nuclear power, but as 
a group we were not into all of the data because the data can be 
contradictory, and we are not qualified. 

What we tried to do is look at the trends, and the fact that you 
can sail a boat from the Atlantic Ocean to the Bering Sea, and they 
actually have people sailing 35-foot boats, tells us something. 
Something is going on, and I have no idea. 

Mr. Rohrabacher. General, what it tells us is that just as the 
Vikings were able to do that very same thing, the Earth is going 
back to a warmer time period just as it was during the Viking time 
period. 

General Sullivan. Agreed. I don’t have any problem with that, 
but the fact 

Mr. Rohrabacher. All right. Thank you. 

General Sullivan. — of the matter is it is worth paying attention 
to. 

Mr. Rohrabacher. Yes, sir. Thank you. 

Chairman Miller. Mr. Rohrabacher’s time has expired. 

We have been joined by Dr. Ehlers, not a Member of the Sub- 
committee but someone for whom this is a subject near and dear 
to his heart. And in the interest of having more material for late- 
night special orders. Dr. Ehlers, do you have questions? 

Mr. Ehlers. Thank you, Mr. Chairman. I appreciate you recog- 
nizing me. 

I just simply came here to learn something, and I have learned 
something. I can’t help but respond to my colleague about the 
many thousands of scientists he says support his point of view. I 
would say there are many, many, many more scientists who dis- 
agree with that. So it is a preponderance of scientific evidence and 
scientific belief that is on the other side. I normally don’t bother 
arguing this point, but I just wanted to make that particular point. 

The, I, as I say, I came here primarily to learn, but in terms of 
the response we make, I was intrigued by Mr. Sensenbrenner’s 
comment relating to Indonesia, and it occurred to me that perhaps 
the response, the military’s response, since that is what this hear- 
ing is about, the military response might more appropriately be 
just send larger contingents of the Army Corps of Engineers than 
to send combat troops abroad, if, in fact, the problem is flooding of 
Bangladesh, which is a major concern. Maybe the Army Corps can 
do much more than combat troops could. 

I have not, I don’t want to get into all the pluses and minuses, 
but I appreciate the comments that both of you have made, and I 
appreciate the understanding you displayed. This is a serious prob- 
lem, and it does have very strong national security factors related 
to it, as does our continued overuse of energy from various other 
parts of the world. I think it is one of our greatest national security 
problems, not just so much the consumption of it, but the fact that 
we have developed such a dependence on it that we have become 
very vulnerable to military actions which reduce the amount of en- 
ergy available from other countries. 

So I appreciate the insight that both of you have brought. I have 
no specific questions. Just wanted to make those comments, and 
thank you for being here. 
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I yield back. 

More on How Humans Effect Global Warming 

Chairman Miller. Thank you, Dr. Ehlers. I now recognize my- 
self for a second round of questioning. 

There have been questions about the extent to which the changes 
in the climate — the warming of the globe — are natural, cyclical, 
and the extent to which they are caused by human activity. And 
I am not sure either of you got to answer your questions entirely, 
and again, neither one of you are scientists. You are dealing with 
information from scientists on that, but is it your understanding or 
belief that human activity can affect the extent to which the planet 
may warm, and therefore what consequences may result? 

Mr. Woolsey. 

Mr. Woolsey. Mr. Chairman, you have not one but two history 
majors in front of you today, so I would very much stress that. But 
I would, I think, basically go with what I understand is a prepon- 
derance of scientific views here as reflected in the IPCC report, 
that at least a very substantial share — possibly all, but perhaps 
slightly less than all — of the concentrations of CO 2 that we see 
today are anthropogenic. They tend to have taken off around the 
beginning of the industrial era, a couple of centuries ago. They are 
approaching double what they have been for extended periods of 
time, although Congressman Rohrabacher’s right, of course: There 
have been many periods in the history of the world in which cli- 
mate has changed a lot. 

But the correlation seems substantial to, I think, about 90 per- 
cent of the scientists that have looked at this, and I can’t do any 
better than to say I would go along with that. But there is, I think, 
some uncertainty. There are some distinguished people who have 
not signed onto it. 

Chairman Miller. General Sullivan, your testimony is that mili- 
tary planning or national security planning generally doesn’t just 
take into account what is certain to happen. You plan given a cer- 
tain amount of uncertainty what might happen, how likely it is, 
and how to be prepared for those different events. Is it also part 
of military planning or national security planning to see how the 
likelihood of different events may be changed by what we do? 

General Sullivan. Mr. Chairman, you are right on both counts. 
We normally look at any number of threats and the likelihood of 
something happening, and try to figure out how we could stop it 
from happening or do something that might stop it from hap- 
pening, if it is in our area of responsibility. And I think that is 
what is going on in this case. 

In all cases, though, it is not within the military’s purview or the 
Department of Defense purview to be the only action agent. Other 
agencies of the government are involved, and we recognize that. 

So you are right on both counts, and that is really what the basis 
of our study is. Look, the trends are not good, and what can we 
do in our planning and our analyses? And I think what is going on 
at Carlisle next week up at the Army War College is a pretty good 
indicator of how people are starting to think about it. 

Mr. Woolsey. Mr. Chairman, if I could just have one 

Chairman Miller. Mr. Woolsey. 
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Mr. WOOLSEY. When I was Director of Central Intelligence, the 
head of the National Intelligence Council for me was Joseph Nye 
of the Kennedy School, Harvard. And Joe and I came up with an 
effort to try to put probabilities on things that really depend on 
human judgment — what an enemy or a potential enemy may do — 
that it is very, very hard actually to put odds on. We would try to 
use vague formulations of gamblers’ odds — you know, one change 
in ten, something like that — in order to give a feel for probabilities. 

But the reality is that in dealing with a conscious enemy, a ma- 
levolent enemy, it depends on whether he is shrewd or not. If you 
are fighting Stonewall Jackson, you are probably going to lose un- 
less you have an equally — and there were very few — brilliant gen- 
eral on your side. And if you are trying to deal with something like 
climate change here, it depends on in a sense at what point — and 
we don’t know — the methane begins to be released from the tundra. 
And since it is 20 times worse than carbon dioxide as a global- 
warming gas, it begins to speed up the warming and the release, 
and speed it up further and further and further. Where is that tip- 
ping point? Nobody really knows. 

So it is very tough, if you are dealing with really serious matters 
like a conscious enemy or something like these tipping points, to 
put probabilities on it. We try, but it is really something that is 
probably doomed to failure. Qualitative judgment is about the best 
you can do, I think. 

Chairman Miller. Thank you. Mr. Sensenbrenner is not here, so 
we will turn to Mr. Rohrabacher. 

Scientists Who Oppose the Idea of Man-made Global 

Warming 

Mr. Rohrabacher. Thank you very much. 

I take it that when you were doing your studies that you did not 
have any in-depth discussions with any of the major scientists who 
oppose this concept of manmade global warming. Is that correct? 

General Sullivan. No. In our case we did. 

Mr. Rohrabacher. Okay. Which scientist 

General Sullivan. Am I on or off? 

Mr. Rohrabacher. Well, do you have a name of one or two of 
the scientists who you talked to? 

General Sullivan. Dr. Hansen was the first one. 

Mr. Rohrabacher. Dr. Hansen is a major proponent of the 

General Sullivan. Yeah. I mean 

Mr. Rohrabacher. Okay. Let me just note for, I will put in the 
record at this point the statements by several prominent and re- 
spected, world class scientists who not only doubt global warming 
but lament the fact that many of their fellow scientists are being 
lured away from their integrity by grants over the last 10 and 20 
years, which have been readily available to those people who sup- 
port the manmade global warming theory but not available to those 
people who were opposed to the manmade global warming theory. 
And I will put those quotes into the record from several very re- 
nowned, respected scientists. 

[The information follows:] 
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INFORMATION FOR THE RECORD 

The following are examples of scientists who are skeptical of global warming and 
have had their careers significantly affected hy their positions. 

Summary 

1. Dr. William Gray was cut off from funding during the Clinton/Gore Adminis- 
tration for his position on climate change. 

2. Dr. Ered Singer was pressured hy Gore and his staff to remove Dr. Roger 
Revelle’s name from a paper criticizing Gore. Revelle was a mentor to Gore 
on climate change. 

3. Dr. William Happer was asked to resign his position as Director of Energy 
Research at the Department of Energy for his views on climate change. 

4. Dr. Christopher Landsea resigned from the IPCC for the politicalization of 
his work. 

5. Dr. Hendrik (Henk) Tennekes was dismissed from the Royal Dutch Meteoro- 
logical institute for questioning the scientific basis for climate change asser- 
tions. 


Dr. William Gray 

William M. Gray is a world famous hurricane expert and emeritus Professor of 
Atmospheric Science, Colorado State University. 

From an interview with Dr. William M. Gray in Discover Magazine, September 
2005 Title: “Weather Seer: ‘We’re Lucky.’” 

“Are your funding problems due in part to your views? 

“G: I can’t be sure, but I think that’s a lot of the reason. I have been around 50 
years, so my views on this are well known. I had NOAA money for 30 some years, 
and then when the Clinton administration came in and Gore started directing some 
of the environmental stuff, I was cut off. I couldn’t get any NOAA money. They 
turned down 13 straight proposals from me.” 


Dr. Roger Revelle/Dr. Fred Singer 

Roger Revelle was a leader in the field of oceanography. Revelle trained as a geol- 
ogist at Pomona College and at U.C. Berkeley. Then, in 1936, he received his Ph.D. 
in oceanography from the Scripp Institution of Oceanography. Revelle was a mem- 
ber of the National Academy of Sciences (NAS) and served as a member of the 
Ocean Studies Board, the Board on Atmospheric Sciences and Climate, and many 
committees. Dr. Revelle passed away in 1991. See http: II dels.nas.edu ! osb ! 
about- revelie. shtml 

S. Fred Singer, an atmospheric physicist, is professor emeritus of environmental 
sciences at the University of Virginia, adjunct scholar at the National Center for 
Policy Analysis, and former director of the U.S. Weather Satellite Service. He is also 
a research fellow at the Independent Institute and author of Hot Talk. Cold Science: 
Global Warming’s Unfinished Debate (The Independent Institute, 1997). 

A1 Gore refers to Dr. Revelle in his film An Inconvenient Truth and his book Earth 
in the Balance. He cites Dr. Revelle as a person who influenced his views regarding 
the dangers of global warming. 

But an article, co-authored by Revelle in the April 1991 issue of Cosmos maga- 
zine, and later reprinted in the New Republic, states: “The scientific base for a 
greenhouse warming is too uncertain to justify drastic action at this time,” and 
“[t]he bright light of political environmentalism [Gore], seems increasingly to believe 
that the only correct stance is to press the panic button on every issue.” 

A dispute ensued regarding whether Dr. Revelle’s name should be shown as co- 
author of the Cosmos article which was being subsequently being placed in an an- 
thology on climate change by Dr. Richard Geyer. 

According to Dr. Fred Singer, on July 20 1992, in a telephone conversation be- 
tween Singer (a co-author of the article) and Dr. Julian Lancaster (a former asso- 
ciate of Revelle) Lancaster requested that Revelle’s name be removed. 

“When I refused his request. Dr. Lancaster stepped up the pressure on me. ...he 
suggested that Dr. Revelle had not really been a co-author and made the ludicrous 
claim that I had put his name on the paper as a co-author ‘over his objections.’” 

See http:! / www.findarticles.com I p I articles I mi -ml282 1 is -nl2 - v46 1 

ai-1 5544248; http: / / media. hoover. org / documents 1081 7939326-283.pdf 
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“Subsequently, Dr. Anthony D. Socci, a member of Senator Gore’s staff, made 
similar outrageous accusations in a lengthy letter to the publishers of the Geyer vol- 
ume, requesting that the Cosmos article he dropped.” 

Jonathan Adler in the Washington Times on July 27, 1994: 

“Concurrent with Mr. Lancaster’s attack on Mr. Singer, Mr. Gore himself led 
a similar effort to discredit the respected scientist. Mr. Gore reportedly con- 
tacted 60 Minutes and Nightline to do stories on Mr. Singer and other oppo- 
nents of Mr. Gore’s environmental policies. The stories were designed to under- 
mine the opposition by suggesting that only raving ideologues and corporate 
mouthpieces could challenge Mr. Gore’s green gospel. The strate^ backfired. 
When Nightline did the story, it exposed the vice president’s machinations and 
compared his activities to Lysenkoism: The Stalinist politicization of science in 
the former Soviet Union.” 

Nightline 2/24/94 Ted Koppel: 

“There is some irony in the fact that Vice President Gore, one of the most sci- 
entifically literate men to sit in the White House in this century, that he is re- 
sorting to political means to achieve what should ultimately be resolved on a 
purely scientific basis.” 


Dr. William Rapper Jr. 

In 1991 William Happer was appointed by President George Bush to be Director 
of Energy Research in the Department of Energy and served until 1993. On his re- 
turn to Princeton, he was named Eugene Higgins Professor of Physics and Chair 
of the University Research Board. Dr. Happer is a Fellow of the American Physical 
Society, the American Association for the Advancement of Science, and a member 
of the American Academy of Arts and Sciences, the National Academy of Sciences 
and the American Philosophical Society. 

Happer, Director of Energy Research at the U.S. Department of Energy for two 
years, was asked to leave. “I was told that science was not going to intrude on policy 
he says.” 

“With regard to global climate issues, we are experiencing politically correct 
science,” Happer says. “Many atmospheric scientists are afraid for their funding, 
which is why they don’t challenge A1 Gore and his colleagues. They have a pretty 
clear idea of what the answer they’re supposed to get is. The attitude in the admin- 
istration is, ’If you get a wrong result, we don’t want to hear about it.” 

See http: II WWW. sepp. org ! Archive / controv / controversies / happer. html 

. . .Bush appointee William Happer, the highly regarded Director of Research at 
the Department of Energy, was slated to stay on-board after the 1992 election. But 
Happer, in internal discussions and congressional testimony, continued to discount 
global-warming alarmism and push for additional research before taking draconian 
action. One former Energy employee remembers a meeting where a high-ranking 
civil servant told Happer, “I agree with you, Will, but I’d like to keep my job.” 
Happer got the axe. 

From an article in National Review October 14, 1996. 

See http:! / www.findarticles.com I p I articles I mi -ml282 1 is -nl9 -v48 1 

ai -18763610 1 pg -3 

Dr. Christopher Landsea 

Christopher Landsea, formerly a research meteorologist with Hurricane Research 
Division of Atlantic Oceanographic & Meteorological Laboratory at NOAA, is now 
the Science and Operations Officer at the National Hurricane Center. He is a mem- 
ber of the American Geophysical Union and the American Meteorological Society. 
He earned his doctoral degree in Atmospheric Science at Colorado State University. 

Dr. Landsea wrote an open letter withdrawing from the IPCC because of 
politicalization of his work on the committee. The first and last paragraphs of that 
letter are below. For the complete letter see http: 1 1 www.lavoisier.com.au I papers I 
articles / landsea.html 

“Dear colleagues, 

After some prolonged deliberation, I have decided to withdraw from participating 
in the Fourth Assessment Report of the Intergovernmental Panel on Climate 
Change (IPCC). I am withdrawing because I have come to view the part of the IPCC 
to which my expertise is relevant as having become politicized. In addition, when 
I have raised my concerns to the IPCC leadership, their response was simply to dis- 
miss my concerns.” 
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I personally cannot in good faith continue to contribute to a process that I view 
as both being motivated by pre-conceived agendas and being scientifically unsound. 
As the IPCC leadership has seen no wrong in Dr. Trenberth’s actions and have re- 
tained him as a Lead Author for the AR4, I have decided to no longer participate 
in the IPCC AR4. 

Sincerely, 

Chris Landsea 
17 January 2005 


Dr. Hendrik (Henk) Tennekes 

Hendrik (Henk) Tennekes is formerly Director of Research at the Royal Dutch 
Meteorological Institute and a professor of aeronautical engineering at Penn State. 
Tennekes pioneered methods of multi-modal forecasting. 

Richard Lindzen is an atmospheric physicist, the Alfred P. Sloan Professor of Me- 
teorology at MIT and a member of the National Academy of Science Lindzen is 
known for his research in dynamic meteorology — especially atmospheric waves. 

In an article posted on the Science & Environmental Policy Project web site (Jan 
2006) he said: 

“I protest against overwhelming pressure to adhere to the climate change 
dogma promoted by the adherents of IPCC. . .. The advantages of accepting a 
dogma or paradigm are only too clear. . .. One no longer has to query the foun- 
dations of one’s convictions, one enjoys the many advantages of belonging to a 
group that enjoys political power, one can participate in the benefits that the 
group provides, and one can delegate questions of responsibility and account- 
ability to the leadership. In brief, the moment one accepts a dogma, one stops 
being an independent scientist.” 

See http:! I www.sepp.orgl 

According to Richard Lindzen: “In Europe, Henk Tennekes was dismissed as re- 
search director of the Royal Dutch Meteorological Society after questioning the sci- 
entific underpinnings of global warming.” 

From a Wall Street Journal op ed, April 12, 2006; Page A14 

See http:! I www.opinionjournal.com I extra I ?id=l 10008220 

Military Prioritizing to Reduce Global Warming 

Let me ask both of you in your professional, you both come from 
a national security background. If it was being proposed by Con- 
gress, if there was a motion in Congress that would require the 
military in the name of doing our part to stop this global warming 
and the military’s part, but would insist, for example, on lighter 
armor on tanks or that the tanks wouldn’t produce as much pollu- 
tion out the other end, even though that lighter armor put our men 
in jeopardy, or lighter body armor because the process in devel- 
oping the body armor was something that caused more pollution, 
CO2 going into the air. Would you support that move by Congress? 

General Sullivan. No. 

Mr. WOOLSEY. Congress is the wrong institution to design ar- 
mored vehicles, I think. 

Public Prioritizing to Reduce Global Warming 

Mr. Rohrabacher. Right. But they prioritize. I agree with that, 
but they — if we end up with global warming, we say, okay. That 
is going to be our greatest worry now, not terrorism, not military, 
possible military, so the military has to step in line. You guys 
would both oppose this. 
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Let me ask you this. When they say to us, we have to then make 
our automobiles less armored, meaning you can’t have a heavy car. 
I have three kids at home. I want them safe, I want them in a 
heavier car. Now, the people who are global warming advocates 
would like to outlaw me. 

Now, is it any less reasonable for me to say that I am going to 
make the decision as to the weight of my car than it is for you to 
say that you would oppose the efforts of Congress to oppose the 
weight of armored vehicles of men going into action? 

Mr. WOOLSEY. For several years of my life I had three little boys 
who were in Boy Scouts and soccer teams and baseball teams, and 
I drove a Chevy Suburban because I was driving baseball 
teams 

Mr. Rohrabacher. Right. 

Mr. WoOLSEY. — around. But what I would say today is that if 
you want a large SUV and you need one for any reasonable pur- 
pose, as long as we have it be a plug-in hybrid — that is also a flexi- 
ble fuel vehicle and is running on 85 percent ethanol — it will be 
getting something on the order of 200 miles per gallon of gasoline. 
And that isn’t bad. 

Mr. Rohrabacher. Sure. 

Mr. WoOLSEY. I think 

Mr. Rohrabacher. And the market will take care of that be- 
cause people will want to pay less for their gasoline. But what if 
someone wanted to mandate it, which is basically like I said, it is 
going to be mandated whether or not that hybrid technology is al- 
ready available and thus Dana or whoever else who has kids can- 
not make the choice of buying a heavier car. 

Mr. WooLSEY. And Congress’s role and the Executive Branch’s 
role ought to be to get the incentives right and to do away with 
barriers to competition, such as having vehicles that can only drive 
on gasoline and can’t also drive on alternative liquid fuels. 

But when the Executive Branch or Congress or together has 
tried to pick a solution, they picked the Synfuels Corporation in the 
late ’70s and early ’80s, which went bankrupt in ’86, when the oil 
price went down. And it picked the hydrogen highway at the begin- 
ning of this decade, which has not worked out well at all for family 
cars and the rest. 

So I don’t think the record, frankly, of either Congress or the Ex- 
ecutive Branch in picking a single solution is very good, but in 
terms of getting the incentives right for all of us in removing bar- 
riers, I think that is 

Mr. Rohrabacher. The greatest incentive, Mr. Woolsey, prob- 
ably is the high price of oil, which will make the American people 
choose more efficiency. 

Mr. Woolsey. I agree 

Mr. Rohrabacher. And by the way, thank you. General and Mr. 
Woolsey, and Mr. General, I will make you, give you that last say 
here. But I do appreciate the fact that it was very clear to you that 
military is going to do their primary mission, and even though you 
do obviously hold it important that we be involved with global 
trends, but your job is to make sure those men going into action 
are safe. And you are not advocating 
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Chairman Miller. General Sullivan, do you have an answer that 
you wanted to 

General Sullivan. Yeah. I want to make it very clear that the 
Department of Defense, certainly the Department of the Army is 
trying to make tanks lighter. That gives the same protection and 
make vehicles lighter and giving the same protection. 

Chairman Miller. Right. 

More on Military Prioritization 

General Sullivan. Research and development efforts are moving 
in that direction. Now, whether they are going to be able to solve 
the problem or not remains to be seen. That is out there, and it 
may be ceramics or something, but the point is we cannot afford 
to have 70 percent of the weight which the Army carries be liquid, 
and that relates to how we power these pieces of equipment. And 
we have to get them there, to the fight, quickly. 

By the way, our job is to win. Okay. It is to win for the American 
people, and we will do our best, and I am speaking for myself I 
believe the Army, Navy, Air Force, and Marines will do their best 
to do that with these tradeoffs. 

Chairman Miller. All right. Mr. Rohrabacher’s time has expired. 
Mr. Baird, in your last round of questioning I think you established 
that the Maldives have a good deal more to worry about than we 
do. Mr. Baird. 


More on Energy in Iraq 

Mr. Baird. Yeah, I think the Maldives do. But I also hope I es- 
tablished that a decentralized energy approach, as that advocated 
by Amory Lovins, is much more likely, I think, to provide a sus- 
tainable power source. Not only ultimately for our troops; and I 
was really referring to how you get lights on in Baghdad, and air 
conditioning working. Because we 

But I will tell you when I was over there, and I met the energy 
minister of Iraq, the electrical energy minister, his main concern 
was that the Iraqis face a difficult challenge. If they use oil to 
produce energy, then they don’t have oil to sell on the foreign re- 
serve market or, sorry, on the international market and then there- 
by bring capital in. When I asked him if they had talked to Amory 
Lovins, and I asked the U.S. consultants who were accompanying 
them, they did not know who Amory Lovins was. 

So I would encourage you. Admiral, if you have a chance to try 
to talk to General Lute or any of our lead strategists over there to 
give another look at that, because I spoke personally after that 
visit to Iraq, I called Amory Lovins and spoke to him on the phone, 
and he said he had tried three times to get folks to really pay at- 
tention, and basically they don’t get the concept. And I hate to 
think our guys are going to try to defend a couple hundred or a 
thousand-mile pipeline when we could have some alternatives. 

I welcome any thoughts you have about how you can convince 
our military. 

And then the second question, if I may, is if you look at some 
of the areas where we have conflicts, they are clearly related to oil, 
and if you look at some of the international impressions of our 
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country, it is that we go to war for oil regardless of human rights 
sometimes. And certainly I have heard that from constituents b^ack 
home. And you look at Nigeria and elsewhere in the world where 
our policies have not necessarily backed progressive regimes. 

A second question after the Amory Lovins one if you have time 
to get to both would be how does our dependence on oil cause us 
to back regimes that may lower our international standing or actu- 
ally lead ultimately to conflict that we might otherwise avoid. 

General Sullivan. One of our panel members — this is to the 
Lovins question — one of our panel members was Admiral Truly, 
and he and Dr. Lovins have collaborated on a number of issues. 
And Dr. Lovins, certainly his name and some of his feelings, came 
up during the study group. In a previous study that our executive 
director, this man behind me, participated in, he was a part of 
that. So I think his feelings were well known by the group. 

Mr. Baird. The Pentagon is not paying much attention, I will tell 
you. In Iraq they didn’t even know the guy’s name. 

General Sullivan. I don’t know. 

Mr. Baird. This was the electrical minister for Iraq. So the con- 
cepts are alien to them. 

Mr. WOOLSEY. Congressman, I think the notion of distributed- 
generation electricity that is dealt with on pages 18 and 19 of the 
text of my chapter that I submitted is very important for the mili- 
tary, and sometimes it takes awhile for things to filter through. 
But the Science Board report that is about to come out moves us 
both domestically and, I think, in terms of operations overseas to- 
ward fuel conservation in many ways and distributed generation in 
many ways. I think you will find it a useful thing. 

Dependence on the Wrong Regimes 

As far as dependence on the wrong regimes, I surely could not 
agree more. There is a professor at Oxford named Paul Collier who 
was an economist for the World Bank, I believe, for some years, 
and he has written extensively about the degree to which oil — or, 
indeed, it is true of anything that has a lot of economic rent associ- 
ated with it, that is, a lot of economic return that is not based on 
either investment or labor. A lot of economic rent tends to con- 
centrate power in the central government of the country that is 
producing it. It is not accidental that of the top 12 oil reserve coun- 
tries in the world, about ten of them are either dictatorships or 
autocratic kingdoms. 

And as Bernard Lewis puts it, there should be no taxation with- 
out representation, but it is also true that there is no representa- 
tion without taxation. If you don’t need taxes, you don’t need a leg- 
islature, and a number of these countries that are very rich in oil 
don’t have real legislatures. The executive branches of those coun- 
tries don’t have to sit in front of hearings and be asked questions 
by independent, elected representatives of the people. 

And so in a way, by helping move away from oil I think, for 
powering our transportation system almost exclusively, by intro- 
ducing competitive fuels — electricity, ethanol, butanol, whatever — 
I think one is, over the long run, taking some very positive direc- 
tions for the governments of some of these other countries and soci- 
eties. But I think you are exactly right on that. 
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Mr. Baird. Very grateful for your comments. I wish our Adminis- 
tration would call upon the American people to make some of these 
changes as a patriotic duty in the interest of our national security. 
I think it would put a much different light on our energy policy, 
and it is certainly merited. And I am grateful for your service and 
insights today. 

Thank you, Mr. Chairman, for this good hearing. 

Chairman Miller. Thank you. Mr. Sensenbrenner. Mr. Broun. 

Domestic Energy Sources 

Mr. Broun. Mr. Woolsey, in your report you point to the Nation’s 
dependence on foreign oil as a major point of concern, and I cer- 
tainly agree with that and concur fully. Yet, there are significant 
supplies of domestic oil and natural gas in areas such as out on the 
continental shelf and in Alaska, not only in ANWR but in other 
areas up there. Nuclear power has proven to be one of the cleanest 
energy sources on Earth, and the last nuclear power plant that we 
built in this nation I believe was in 1973. 

Now, I know that there are no permanent solutions, but it seems 
to me that the most expedient solution might be looking for domes- 
tic sources of oil as well as other energy sources. Certainly in my 
area of Georgia we don’t have the amount of wind that they do out 
west to develop energy through wind technology or other things, 
some of these other alternative sources of fuel. 

And I am for one very eager to search for alternative energy 
sources, not only to power automobiles but also electricity and cer- 
tainly we seem to use a lot of that around here, too. So don’t you 
think that maybe searching for domestic sources of energy is 
maybe a best type of policy that we should have as a government? 

Mr. Woolsey. It is certainly part of what we need to do. Con- 
gressman. Nuclear is not going to substitute for oil, imported oil or 
any other oil, however, because only about two percent of our elec- 
tricity is produced by oil. Back in the ’70s it was different. Twenty 
[percent] or so was produced. So if you built a nuclear power plant 
in the ’70s, you could well be replacing oil consumption, but today 
our use of oil for electricity is almost negligible. 

I think nuclear power has some advantages. Lack of global 
warming gas emissions is certainly one, and if Congress and the 
Executive Branch can agree on the degree of essentially public in- 
surance that is to be provided for nuclear power, it may well take 
up some of the slack that may be needed for new power-plant con- 
struction. 

But I don’t think we ought to look at it as a long-term solution 
globally because I believe today over 60 percent of the new nuclear 
power plants that are being built are being built in developing 
countries. And because the International Treaty Regime for pro- 
liferation does not really deter countries that have nuclear power 
plants from getting into the fuel cycle with uranium enrichment or 
plutonium reprocessing; once you have a nuclear power plant, you 
are unfortunately likely to be off into the business of producing fis- 
sionable material. It is not really a problem here, although we have 
to store our nuclear waste and agree on how to do it, but it is a 
problem in lots of parts of the world unless we want to see pro- 
liferation grow substantially. 
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As far as domestic oil is concerned, I have been generally in favor 
of offshore drilling. I think that is now ecologically and in engineer- 
ing terms quite sound. I have opposed drilling in the Alaskan Na- 
tional Wildlife Refuge in substantial measure because of the inse- 
curity of the Alaska Pipeline, which Amory Lovins and I have writ- 
ten together about and call a very large piece of Chapstick just 
about to happen. It is extremely vulnerable even to rifle fire, much 
less anything else. 

I think that what has to take place is that we need to do to oil 
and its monopoly on transportation, its 97 percent monopoly of 
transportation, what electricity and refrigeration did to salt at the 
end of the 19th century. In the late 19th century salt was a stra- 
tegic commodity. It mattered whether your country had salt mines, 
countries fought wars over salt mines. It is hard to imagine now. 
Today we don’t care, because salt’s unique role in preserving meat 
was effectively destroyed by electricity and refrigeration. 

What we need to do is not destroy oil and not stop using oil, but 
we need to break oil’s monopoly on transportation. And I think that 
if we do that, things will sort themselves out — given the amount 
of carbon used, given its accessibility and so forth — in a reasonable 
way. But I think the first priority to me is things like plug-in hy- 
brids and alternative liquid fuels so that we can break oil’s monop- 
oly on transportation, and then I think some domestic oil produc- 
tion, particularly off shore, sure. 

Mr. Broun. Well, I think with the current technology with the 
hybrids, if, it depends on how far you drive every day whether they 
make sense economically or not, and it looks to me in the short run 
maybe expediting building safe nuclear power plants as well as 
looking for domestic sources of petroleum products and maybe new 
coal technology, et cetera, make more sense if we can ever figure 
out how to create hydrogen. That may be even another source, but 
that is just my point. 

And looking domestically makes more sense to me than trying to 
further things that may be not economically feasible now. So 

Chairman Miller. Thank you. 

Mr. Broun. — would you comment about that? 

Chairman Miller. Well, actually the gentleman’s time has ex- 
pired. 

Mr. Broun. Excuse me. 

Chairman Miller. That is all right. Dr. Ehlers, do you have any 
questions? You don’t have to if you don’t want to but 

Dr. Ehlers, your mike apparently is not on. 

Mr. Ehlers. I am sorry. 

Chairman Miller. Or not working. Okay. 

Mr. Ehlers. Thank you. 

Nuclear Power and Plug-in Hybrids 

I have been an advocate of nuclear energy for some time, even 
though I am Mr. Muir. I have been a Sierra Club member for many 
years and have argued with them on this point simply because the 
issue is not displacing oil. It is displacing carbon dioxide producing 
materials, which is largely coal and natural gas and the power 
plants at this point. 
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And if we are going to impinge, and I agree with you Mr. Wool- 
sey, that the real problem is transportation, and if we do, in fact, 
go the route of plug-in hybrids, we are going to need considerable 
amounts of electricity, and I would prefer that that be produced by 
nuclear plants rather than coal burning or natural gas burning 
plants, particularly since natural gas in my opinion is too good to 
burn. It is an incredible feedstock for the petro-chemical industry, 
and it is ideal for serving, for providing heat for residences. Burn- 
ing it in an electric power plant I think is not an optimum use. 

Mr. WOOLSEY. Congressman, I certainly agree that electricity 
needs to be produced cleanly, and nuclear may be one way to do 
that, with the qualifications I mentioned earlier. I would only add 
that the Pacific Northwest National Laboratories has done a very 
thorough study of plug-in hybrids, and they say that 85 percent of 
the cars on the road could be plug-in hybrids before you need a sin- 
gle new power plant, because you are using off-peak, overnight 
power. 

Mr. Ehlers. Yeah. 

Mr. WoOLSEY. And that is one of the reasons why shifting from 
an internal combustion engine to a plug-in hybrid, even in coal- 
heavy states where the grid is largely run by coal, still saves some- 
thing on global warming gas emissions. And in a state like Cali- 
fornia with very clean grid it saves a great deal with respect to 
global warming gas emissions. 

Mr. Ehlers. Yes. 

Mr. Rohrabacher. Would the colleague yield for a question? 

High Temperature Gas-cooled Reactors 

Mr. Ehlers. Yes. I will be happy to yield. 

Mr. Rohrabacher. Yes. This is where we agree. 

I appreciate your comments on nuclear energy, and I would draw 
your attention and ask, this is in the form of a question, but draw- 
ing our attention of the panel as well to the high temperature gas- 
cooled reactor that has now been designed and prototypes have 
been built by General Atomics in San Diego. Are you aware of the 
high temperature, gas-cooled reactor? 

Mr. Ehlers. I am aware of a number of different reactors, and 
I think the great lack is we have not done adequate research on 
the many types of reactors. For example, the hydrogen project 
which is, no one seems to say much about today, depends entirely 
on being able to produce and transport hydrogen at fairly low cost. 
Clearly the traditional ways of doing it are not good. Perhaps I 

Mr. Rohrabacher. The reason I bring up that, Mr. Ehlers, is 
that Mr. Woolsey brought up the problems of nuclear waste and 
also the proliferation issue, and those two issues do not need to 
prevent us from moving forward with nuclear energy, and I would 
suggest that maybe our panel would like to look at this alternative, 
because it is a nuclear power plant that cannot, that does not 
produce waste at the same level and it will not produce material 
that can be turned into bombs. And so it takes care of a lot of prob- 
lems, and I would hope that you, Mr. Ehlers, as someone I deeply 
respect and pay attention to, as well as our panel, would look at 
this alternative when looking at the issue we are discussing today. 

Thank you very much. 
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Mr. Ehlers. I yield back. 

Chairman Miller. Thank you. I accept your time. Mr. Reichert. 

Mr. Reichert. I have no questions. 

Chairman Miller. All right. That was convenient. We have time, 
I think, for another round of questions if everyone does their length 
of time, and then we do have a set of votes. We probably will need 
to carry over into the first couple of minutes of votes, but if we 
could have a quick last round of questions for this distinguished 
panel, and the next panel is also distinguished, and we will hear 
their testimony after the votes. 

New Materials for Armoring Vehicles 

General Sullivan, in the earlier questions whether you would 
favor reducing the armor if it made armored vehicles less sturdy 
in battle, you said “No,” but you also said that you thought that 
the need for lighter vehicles because of fuel needs certainly justi- 
fied research and developing lighter but still strong materials. Is 
that correct? 

General Sullivan. That is correct. I am not in favor of . . . Pro- 
tection, validity, and mobility are the three variables which are 
considered in armored vehicles, and you can see in the MRAP — this 
new vehicle which the troops will receive — the vehicle is very heavy 
because that is what you need to protect the troops, . . . 

Chairman Miller. Uh-huh. 

General Sullivan. . . .our most precious asset. But that doesn’t 
mean that the scientists and the people in the labs aren’t working 
to reduce the weight of the armor which goes on vehicles, and it 
may be that it is ceramics or some substance which — I am sorry 
the doctor left — plastics and so forth and so on. 

So you have got a tradeoff, and I am sure they will work their 
way through that. 

Justifying Cost to Reduce Emissions 

Chairman Miller. The British report that I referred to in my 
opening remarks estimated that the world’s response to carbon di- 
oxide emissions, greenhouse gas emissions, would cost perhaps one 
percent of the world’s GDP. In view of the threat, does that ex- 
pense seem justified by the threat we face? General Sullivan. 

General Sullivan. One percent. I don’t know. I am not qualified 
to 

Chairman Miller. Okay. 

General Sullivan. — I am really not qualified to draw that kind 
of conclusion. 

Chairman Miller. Okay. Mr. Woolsey. 

Mr. Woolsey. I think it does, yes — in part, however, because 
taking the steps that one needs to take also makes the whole sys- 
tem much more resilient against terrorism. And also a number of 
those steps that the Stern, I guess it is the Stern report, in the 
numbers, I think, don’t take into account some of the things we 
were talking about before: some of the ideas that Amory Lovins’s 
Rocky Mountain Institute has been instrumental in pushing, of 
what they call “nega watts” — that is, of efficiency improvements 
that make money. I don’t think those types of considerations played 
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a major role in the Stern report: for example, these building im- 
provements that my Patton and Muir start off with. 

So, yes, I mean, if it takes one percent — ^because these are both 
important issues, both terrorism and climate change — in my per- 
sonal judgment it is worth it. But I think we ought to make sure 
that we aren’t taking expensive and unnecessary steps rather than 
profit-making ones in order to get where we want to go. 

Chairman Miller. You think one percent may have been over- 
stated? 

Mr. WOOLSEY. It is possible. I think so. I think if you turn the 
Stern report over to the Rocky Mountain Institute and ask them 
to critique it, I will bet you would find that they would say there 
are cheaper ways to take the steps that we are taking. 

Evaluating Current Methods to Reduce Emissions 

Chairman Miller. And I think both of you have either explicitly 
or implicitly already addressed this. Whether the steps are — or 
what the Stern report suggested — are there other cheaper, smarter 
things to do? Do you think what we have done to this point or [are] 
doing now are aggressive enough in view of the threats we face? 

General Sullivan. 

General Sullivan. I will only speak to what I know. I think that 
General Casey’s point yesterday was indicative of an awareness by 
the senior leaders — one of the chiefs, a member of the Joint Chiefs, 
a senior Army officer — that these issues are important. And I have 
reason to believe AFRICOM is another case in point that the senior 
military leaders of our country are addressing the issue of global 
climate change. And the NIE, I think, is another example: Admiral 
McConnell, who is doing the NIE, who is responsible for it, has 
said that it is important. And so I think everybody is getting the 
word, and it is moving. 

Chairman Miller. Mr. Rohrabacher is recognized for just five 
minutes. 


Trade-offs in Decision-making 

Mr. Rohrabacher. Well, thank you, and I do think it is impor- 
tant for us to note that the general said exactly the right thing, 
and that is his job is making sure that our country is protected and 
those people can do their job in defending our country. And while 
no one disagrees with the fact that we should try and be trying to 
develop better, more efficient technologies, the question is when we 
have to make decisions right now versus climate change that we 
are going to have some effect on climate change that will in some 
way prevent the military from doing their job, the General is going 
to have the military do their job. 

General Sullivan. Well, I think that is exactly what happened 
with the MRAP and body armor and everything else that is pro- 
tecting the troops. They are giving the troops what they need. We 
can’t wait for 10 or 20 years 

Mr. Rohrabacher. There you go. 

General Sullivan. — to make it happen. 

Mr. Rohrabacher. And General, the same principle is true, un- 
fortunately, we are being told by the alarmists here about climate 
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change that we have to have another criteria for how we make our 
decisions based on, and certainly I agree with Mr. Woolsey, yes. We 
should have SUVs that can protect our people, our kids, and our 
families, but we should not necessarily mandate it now if the tech- 
nology isn’t ready and say that SUVs have to be lighter or what- 
ever, if that is not ready right now. 

And the alarmists would have us put people in jeopardy. It is as 
simple as that. And I, first of all, I appreciate both your testimony 
today, and I respect both of you tremendously. 

Inter-Governmental Panel on Climate Change 
Report 

This question. When you look over this report, when you exam- 
ined the Inter-Governmental Panel on Climate Change report, 
what it did say that if we implemented all of their recommenda- 
tions at, with the tremendous cost to the world that we are talking 
about, what percentage of the climate, of the increase in the tem- 
perature of the planet would we achieve? 

Mr. Woolsey. I don’t 

Mr. Rohrabacher. What are we going to get out of — if we went 
along with all the Inter-Governmental Panel Climate Change 
(IPCC) recommendations and the things that they said we need to 
do, which many of them are very draconian, what type of change 
would we expect to achieve and did they say they would achieve 
in terms of the, preventing the increase in the temperature of the 
plant? 

Mr. Woolsey. Congressman, I tend to use the sea-level rise as 
the proxy. And I realize that is not a perfect way to go at it, but 
the IPCC’s predicted range, I think, for the 21st century is some- 
where between around eight inches and two feet. 

Mr. Rohrabacher. And how, if all the recommendations were 
followed with all of the costs associated with that, what would be 
the change in the ocean? 

Mr. Woolsey. I don’t know. I don’t think of the IPCC as being 
the institution that is likely to be providing the best recommenda- 
tions for action. I think 

Mr. Rohrabacher. No, no. I am not talking about action. If they, 
if all of their actions, the IPCC had recommendations for us and 
with the Kyoto treaty, et cetera, through the Kyoto treaty, if all of 
those recommendations were put in place, let me just note for the 
record the actual achievement would be minuscule. Minuscule. And 
I don’t have it with me right here the exact amount, and but just 
let us note that you have to, one of the reasons some of us were 
skeptical about what is going on not only is the fact that leading 
scientists have said that their colleagues have been lured away 
from their integrity by the promise of grants, but that what the 
General suggested, his reasonable decision-making process was not 
being used in meeting the other demands on the civilian economy 
in terms of what we would get out of those decisions. So, out of im- 
plementing those recommendations. 

Mr. Woolsey. There are a number of things that the IPCC 
doesn’t touch on that could be far cheaper and far more effective 
than other points that are being made. I will just refer you to Pat- 
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ton’s and Muir’s nine points in this chapter I wrote. And these are 
not original with me. They have heen picked up from all 

Mr. Rohrabacher. Sure. 

Mr. WOOLSEY. — sorts of different sources, hut some of them are 
rather dramatic. For example, Denmark today gets 50 percent of 
its electricity from combined heat and power. It means they just 
take the waste heat from factories, turn generators, supply power 
to themselves. It is heat that is wasted today. 

Mr. Rohrabacher. I appreciate 

Mr. Woolsey. We are way under 10 percent of that in the 
United States. 

Mr. Rohrabacher. My time is 

Mr. Woolsey. Simply by being smart 

Mr. Rohrabacher. — up, and let me just note I appreciate your 
testimony. I agree with everything you have said today, and the 
bottom line is is that we should be more efficient and more save 
consumption of oil and et cetera, become more independent for a 
lot of the reasons 

Chairman Miller. The gentleman’s time 

Mr. Rohrabacher. — other than climate change. Thank you. 

Chairman Miller. Mr. Baird. 

Mr. Baird. You recognize me for just five minutes? 

Chairman Miller. If you use less, you would be viewed by the 
Chair as a great American. 

Rallying Americans Behind Energy Problems 

Mr. Baird. Thank you. I would like to thank these two great 
Americans for what I think is one of the — actually we have a tre- 
mendous number of hearings in this body as you Imow, and I think 
this hearing is one that all Americans should have a copy of. And 
I commend you for your insights and the perspective you bring to 
this. 

As historians I would ask you this question. One of my concerns 
about this conflict we currently face in Iraq — and about how we 
deal with potential for climate change, acidification of the oceans, 
and all the other impacts — is that there seems to be a reluctance 
on the part of our political leaders to truly call on the American 
people to dig deep in the spirit of patriotism and national and 
international interest to change their behaviors. 

Post-World War II. . .when World War II broke out, the Nation 
was in the fight. When September 11 happened, we were told to 
go shopping. As historians, what insights can you give us in terms 
of ways that we might rally the American people to change their 
behavior in relation to how we use energy and where energy comes 
from — as a national security as well as environmental — and other 
interests? 

General Sullivan. Well, first of all, I am, you know, a soldier, 
I am a retired general officer. I am somewhat reluctant to get into 
an area that is not my own. But certainly as you allude to, I think, 
this is an important conflict we are in. However you may feel about 
it politically; and I understand there are varying views on that, cer- 
tainly up here as well as elsewhere throughout America. But we 
do have young men and women serving in both Afghanistan and 
Iraq, and they could use more of their fellow citizens. And asking 
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the American people to support the Army, Navy, Air Force, and 
Marines with qualified people is, in my view, an important indica- 
tion of how Americans feel about their own security. And service 
to the Nation in uniform is a noble calling. 

Now, to your point about sacrificing: If somebody somewhere can 
draw a link, and I am not sure I can, but if they could draw a 
link — as I say, I don’t see how I could. If I were in the position of 
trying to mobilize public opinion to this issue that we are dis- 
cussing here and this conflict, I think, I suppose you could if you 
went into the discussion that Mr. Woolsey was involved in and 
where oil comes from and the politics of all of that. Okay. Reduce 
the consumption of oil, I think in the long run that is very impor- 
tant. But other than as a catalyst for that discussion, I think it 
would be tough to sell it on what is going on in Iraq, and Iraq 
mainly. 

It could be done, but other people more expert than me in that: 
the mobilization of the American people, a la World War II and 
Ken Burns and all of that which is apparent to everyone who 
watches it. I think you have a good point but 

Mr. Woolsey. Congressman, I would say that a clear call for a 
national commitment to move toward alternative fuels for transpor- 
tation and distributed generation of energy: both fuels and elec- 
tricity, with an eye towards renewables, but if you move toward 
distributed generation, it tends to be renewables. It is hard to put 
a coal-fired power plant on your roof. And I think the technologies 
are moving that way. Photovoltaics is taking off in part because of 
the progress that was already made with silicon chips for com- 
puters, and much of the technology is similar. Genetically modified 
biocatalysts to make transportation fuel out of waste and so forth 
is taking off because of genetic modification work done for pharma- 
ceuticals, and battery capabilities are taking off because nobody 
wants to recharge their cell phones more than once a day. 

And because, unrelated to energy, these three things are all hap- 
pening, and they give us an opportunity to exploit these tech- 
nologies, and, I think, have the kind of call for national action that 
you were suggesting. 

Chairman Miller. Thank you. This panel is now concluded. I 
think we all need to run to the Floor to vote, but thank you very 
much, both Mr. Woolsey and General Sullivan. 

We will be in votes for a while, it looks like. There are five votes, 
so we could be gone for 45 minutes. But we will take the testimony 
of the next panel when we return. Thank you. 

[Whereupon, at 11:43 a.m., the Subcommittee recessed, to recon- 
vene at 1:05 p.m., the same day.] 

Ms. Hooley. [Presiding] Dr. Alexander Lennon is a Research 
Fellow in the International Security Program at the Center for 
Strategic and International Studies and Co-Director of the forth- 
coming CSIS report, “The Potential Foreign Policy and National Se- 
curity Implications of Global Climate Change.” Dr. Andrew Price- 
Smith is an Assistant Professor of Political Science at Colorado Col- 
lege, Director of the project on Health and Global Affairs, and au- 
thor of the book, “The Health of Nations: Infectious Disease, Envi- 
ronmental Change, and Their Effects on National Security and De- 
velopment. ” Dr. Kent Hughes Butts is Professor of Political Military 
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Strategy and the Director of the National Security Issues Group at 
the U.S. Army War College’s Center for Strategic Leadership. 

Welcome to all of you. As our witnesses should know, spoken tes- 
timony is limited to five minutes each, after which the Members of 
the Committee will have five minutes each to ask questions. 

It is also the practice of the Subcommittee to take testimony 
under oath. Do you have objections to being sworn in? 

You also have the right to be represented by counsel. Is anyone 
represented by counsel at today’s hearing? 

Okay. Please stand and raise your right hand. 

[Witnesses sworn] 

Ms. Hooley. Dr. Lennon, you may begin, and you can be seated. 

Panel 2: 

STATEMENT OF DR. ALEXANDER T.J. LENNON, RESEARCH 

FELLOW, INTERNATIONAL SECURITY PROGRAM, CENTER 

FOR STRATEGIC AND INTERNATIONAL STUDIES; EDITOR-IN- 

CHIEF, THE WASHINGTON QUARTERLY 

Dr. Lennon. Thank you. Madam Chairman. It is an honor to be 
invited here before the Subcommittee to share my experiences with 
you today. 

Coming from the national security community, I think most 
Members traditionally approach climate change thinking about 
how Russia might be affected and how our competition with other 
major powers could come into play. 

With Members from the environmental community, climate 
change connotes images of glaciers melting, sea levels rising, polar 
bears losing their homes. 

My experience with this issue has turned both of these premises 
on their head. Over the next generation the foreign policy and na- 
tional security implications for the United States are strongest be- 
cause of the weakness that simply things like more frequent 
storms, more severe storms, and changes in rainfall patterns might 
be able to cause over a generation. Over the past year I have 
learned a tremendous amount from being the Co-Director of a 
project at CSIS, the Center for Strategic and International Studies, 
that has sought to combine the best insight of two traditionally 
separate communities: both the scientists in policy and climate 
change with analysts of foreign policy and national security. 

The project intentionally did not delve into questions about 
whether climate change is occurring, who is responsible for it, or 
what to do about it. It focused exclusively on how to understand 
the better potential foreign policy and national security implica- 
tions, if climate change were to occur. 

The key to our focus was to change the timeframe of both com- 
munities’ traditional analysis. That timeframe was to bring the na- 
tional security community to look at a problem over the course of 
a generation, or about 30 years, or the time it takes for the pur- 
chases of major military platforms. 

Over the climate change what we found is that while the great- 
est temperature changes will be observed toward the Poles, the fra- 
gility of societies and governments that are closest to the equator 
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means that the national security implications for the United States 
are greatest in those regions of the world. 

Four risks in particular struck me through our work. First is 
that climate change would exacerbate water, food, and energy 
shortages and increase the risk of at least political stress, particu- 
larly because of water shortages in the Middle East. 

Second, while many countries face stress from climate change, 
the geopolitical significance of China and the water shortages, 
desertification, migration, and public unrest that it may face over 
the next 30 years could undermine any fragile progress in economic 
and political modernization in that country or Beijing’s ability to 
act as a responsible stakeholder in the international system. 

Third, migration within and from both South Asia and Sub-Saha- 
ran Africa, particularly to Europe, threatens to cause instability in 
the developing world and increase the risk of radicalization in Eu- 
rope of Muslim communities, which then must deal with politically- 
sensitive migration issues. 

Finally, and potentially of greatest concern to me, the effects of 
global climate change such as famine, disease, and storms can 
strain the poor regions of the world, undermine brittle confidence 
in governments, and increase the risk of state weakness and fail- 
ure, a contributing cause to terrorism over the course of the next 
generation. 

The single greatest lesson from the project that I learned is that 
well before we get to the stage of rising sea levels or islands dis- 
appearing, there are sincere national security consequences to at 
least consider from simply storms and changing patterns of rain- 
fall. 

I have a longer testimony that I prepared that I would request 
would be submitted for the record, but in the interest of time and 
to keep the statements short and engage in questions, I thank you 
for your attention, and I am happy to answer any questions I 
might be able to. 

[The prepared statement of Dr. Lennon follows:] 

Prepared Statement of Alexander T. J. Lennon 

THE FOREIGN POLICY AND NATIONAL SECURITY 
IMPLICATIONS OF GLOBAL CLIMATE CHANGE 

The Center for Strategic and International Studies (CSIS), in collaboration with 
the Center for a New American Security (CNAS), has been conducting a project over 
the past year to identify and analyze a wide range of potential foreign policy and 
national security effects of major disruptions in the world’s climate patterns. I have 
co-directed this project with Julianne Smith, Deputy Director of the International 
Security Program when the project started and now Director of the Europe program 
at CSIS, with the guidance of Executive Director, Kurt Campbell, who was Senior 
Vice President and Director of the International Security Program at CSIS when the 
project started and is now the co-founder and Chief Executive Officer of CNAS. 

The project has not collectively delved into questions about whether climate 
change is occurring or who might be responsible. Nor has the group sought to make 
recommendations about what to do about the issue. That is not our area of exper- 
tise. It has exclusively sought to better understand the potential foreign policy and 
national security implications if climate change occurs. 

Within this national security framework, the project has proceeded from two 
premises. First, the national security community is not traditionally accustomed to 
planning for contingencies more than thirty years into the future, or about the time 
frame for developing new military capabilities. Therefore, most of the work in this 
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project focused on national security implications over the next three decades. Project 
members have concluded that it is not necessary for doomsday predictions of gla- 
ciers melting, ice sheets breaking off, or catastrophic sea level rise to come to fru- 
ition for U.S. foreign policy and national security interests to be harmed. Instead, 
the analysis focuses on consequences associated with effects such as more severe 
and frequent storms as well as changes in rainfall patterns over the next thirty 
years. Second, national security planning is based on being aware of, and contin- 
gency planning for, the worst consequences that may be encountered in the foresee- 
able future. 

Through a series of working groups, this effort has sought to combine the best 
insight of two traditionally separate expert communities — specialists in the science 
and policy of climate change with analysts of foreign policy and national security. 
In consultation with scientific experts through these working groups, Jay Gulledge 
of the Pew Center for Global Climate Change took the lead in outlining scenarios 
for three posited worlds, two over the next thirty years (expected and more dramatic 
climatic changes, respectively), as well as more cataclysmic global climate change 
over the next 100 years. 

Based on these scenarios, foreign policy and national security experts John Pode- 
sta, former Chief of Staff for President Bill Clinton; Leon Fuerth, former Vice Presi- 
dent Gore’s National Security Adviser; and R. James Woolsey, former Director of 
Central Intelligence, then respectively assessed a wide range of possible foreign pol- 
icy and national security consequences — political, economic, social, military, and re- 
ligious — of each world. The highlights are expected to be published as a monograph 
later this fall and in greater detail as a book in 2008. 

Unless otherwise noted, the testimony presented today is principally based on the 
mildest of these three scenarios, or the expected climate change over the next thirty 
years, based primarily on a scenario presented by the Intergovernmental Panel on 
Climate Change (IPCC) and analyzed by John Podesta and Peter Ogden with feed- 
back from the working group. The frame for presenting these issues in this testi- 
mony is my own, highlighting what most struck me as Co-Director of the project, 
but my role here is to convey the findings as a co-director and group member, not 
to present my original analysis. The credit for the analysis goes principally to the 
authors as well as working group members. 

Overall, project authors have emphasized that two general remarks about climate 
change should be highlighted. First, while rising average global temperatures tend 
to be discussed when analyzing climate change, the reality is that such changing 
temperatures usually vary widely both in different parts of the globe and across 
time, with impacts not evolving linearly but often suddenly. Changes in ocean cur- 
rents, atmospheric conditions, and cumulative rainfall will vary dramatically across 
different regions and geographies. It is unfortunately also true that current mod- 
eling capacity focuses on continent-sized areas. We currently lack the models for 
smaller regions, countries, or areas. 

Second, at least as important as the way that the climate reacts to rising tem- 
peratures is the way that societies around the world react to temperate and climate 
changes. While the greatest changes in temperature will be seen toward the poles, 
the greatest vulnerabilities lie near the equator where fragile societies in Africa, 
south Asia, and central and South America will experience the greatest impact from 
climate change. 

While authors raise a variety of concerns throughout the three scenarios, four con- 
sequences stand out to me as the greatest concerns to U.S. foreign policy and na- 
tional security interests. 

• First, climate change would exacerbate water, food, and energy shortages and 
increase the risk of at least political stress if not resource conflicts, possibly 
over water in the Middle East and even sources of protein, such as fish, in 
East Asia. 

• Second, while many countries will face stress from climate change, potential 
consequences in China present unique challenges because of its geopolitical 
significance. 

• Third, migration within and from south Asia and Sub-Saharan Africa, includ- 
ing to Europe, threatens our foreign policy and national security interests. 

• Finally, and potentially of greatest concern to me, the effects of global climate 
change will increase the risk of state weakness and failure, exacerbating the 
threat of global terrorism over the next generation. 

These crises are all the more dangerous because they are interconnected: water 
shortages can lead to food shortages, which can lead to resource conflicts, which can 
drive migration, which can create new food shortages in new regions, all of which 
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can strain a state’s ability to govern, particularly when it is already weak or failing. 
Collectively, the greatest risks of global climate change in the next thirty years 
come from its impacts in the developing world — not just the demands for disaster 
relief, development assistance, and conflict prevention that will be placed on the de- 
veloped world, particularly the United States, but also to U.S. security itself from 
state failure and terrorism. 

Water and other resource shortages 

An August 20 Washington Post article raised concerns that warming will exacer- 
bate global water shortages. To put it simply, hotter temperatures mean that more 
water will evaporate into the air, increasing droughts, while at the same time poten- 
tially causing floods when it descends back to Earth as more severe rain storms, 
only to evaporate again in an increasingly violent hydrological cycle. Increasing 
water scarcity due to climate change will contribute to instability throughout the 
world. 

Although references to this threat may evoke images of armies amassing in 
deserts to go to war over water, Podesta and Ogden emphasize that the likelihood 
of such open conflict over the next 30 years is low. Nevertheless, while we are not 
likely to see “water wars,” water scarcity can shape geopolitical order when states 
directly compete with neighbors over shrinking water supplies. 

This is likely to be the case in the Middle East, where water shortages will coin- 
cide with a projected population boom. According to current projections, the Middle 
Eastern and North African population could double in the next 50 years. Mean- 
while, seventy-five percent of all the water in the Middle East is located in Iran, 
Iraq, Syria and Turkey. Situated at the headwaters of the Tigris and Euphrates, 
Turkey is the only country in the Middle East that does not depend on water sup- 
plies that originate outside of its borders. Yet climate change will leave ah of the 
other countries dependent on water from the Tigris and Euphrates Rivers more vul- 
nerable to deliberate supply disruption. 

Israel, for example, is extremely water poor and will only become more so. By 
2025, Israel will have less than half the minimum amount of water per capita con- 
sidered necessary for an industrialized nation. Moreover, Israel’s water is in politi- 
cally unstable territory with one-third in the Golan Heights, a source of strain in 
its relations with Syria, and another third in the mountain aquifer that underlies 
the West Bank. 

Strains over water are not limited to the Middle East, particularly in more severe 
scenarios of climate change according to Leon Fuerth. The Indus River system is 
the largest contiguous irrigation system on Earth with the headwater of its basin 
in India, making it the most powerful player in political disputes over water. Paki- 
stan, Bangladesh, and Nepal are already engaged in water disputes with India and 
severe climate change would exacerbate those tensions. 

The ongoing genocide in Darfur may have begun as a consequence of water scar- 
city. Water shortages have led to the desertihcation of large tracts of farmland and 
grassland. Arab nomads in North Darfur subsequently moved south for livestock to 
graze, thereby coming into conflict with southern sedentary farmers and mixing 
with simmering ethnic and religious tensions. Government refusal to address the 
grievances of southern farmers led in stages to rebellion, counter-insurgency, and 
eventually ethnic cleansing. 

Other resources may be affected as well, according to Fuerth, particular under 
more severe predictions for climate change. For example, China could find itself in 
direct confrontation with Japan and even the United States over access to hsh. Ris- 
ing standards of living are already leading to increased demands for higher quality 
food and sources of protein, such as hsh, in China. This increasing demand com- 
bined with severe climate change at a time when ah major hsheries may have 
crashed as the result of unsustainable hshing practices, along with the ongoing, 
worldwide decimation of wetlands, would create at least political strains over 
sources of protein. 

China’s challenges 

Depleted hsheries are not the only challenges that climate change will present to 
China or that China will present to the world. China’s current energy production 
and consumption patterns alone threaten the long-term global environment. Unless 
its pattern of energy consumption is altered, China’s carbon emissions will reinforce 
or accelerate several existing domestic environmental challenges — ranging from 
water and food shortages to desertihcation to unrest within China — and become the 
primary driver of global climate change itself. 

Water shortages will pose a major challenge to China. Two-thirds of China’s cities 
are currently experiencing water shortages, and will be exacerbated by shifts in pre- 
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cipitation patterns and increased water pollution. In 2004, the UN reported that 
most of china’s major rivers had shrunk, and in December 2006 it found that the 
Yangtze River’s water level dropped to an all-time low because of climate change. 
Northern China faces the greatest threat in this respect, as it will be subject to heat 
waves and droughts that will worsen existing water shortages. 

According to the IPCC’s Fourth Assessment Report in 2007, these regional water 
shortages will also lead to food shortages as “crops in the plains of north and north- 
east China could face water-related challenges in coming decades, due to increases 
in water demands and soil-moisture deficit associated with projected decline in pre- 
cipitation.” China’s first national report on climate change, released in late 2006, 
estimates that national wheat, corn, and rice yields could decrease by as much as 
an astounding 37 percent in the next few decades. 

China, moreover, is severely affected by desertification. More than a quarter of 
China is already desert, and the Gobi is steadily expanding, threatening roughly 
400 million people according to the UN Convention to Combat Desertification. The 
United Nations Framework Convention on Climate Changes (UNFCCC) notes that 
desertification-prone countries are “particularly vulnerable to the adverse effects of 
climate change.” 

In spite of the colossal development projects that China has initiated, domestic 
social and political turmoil are expected to increase. One source of unrest will be 
increased human migration within China due to environmental factors. Much of this 
migration will reinforce current urbanization trends, putting added pressure on al- 
ready overpopulated and dangerously polluted Chinese cities. Those regions of 
China that do benefit from some additional rainfall will also need to cope with an 
influx of migrants from water-scarce areas. In China’s northwestern provinces, 
where rainfall may increase, the acceleration of the movement of Han Chinese into 
Muslim Uighur areas will aggravate tensions that have led to low-level conflict for 
many years. 

In the last few years, concerns over environmental issues have provoked thou- 
sands of Chinese to demonstrate across the country. In April 2005, as many as 
60,000 people rioted in Huaxi village in Zhejiang Province over the pollution from 
a chemical plant. Just three months later, 15,000 people rioted for three days in the 
eastern factory town of Xinchang, 180 miles south of Shanghai, over the pollution 
from a pharmaceutical factory. 

More broadly, the findings of a poll conducted in China last year by the Chicago 
Council on Global Affairs and WorldPublicOpinion.org indicate that much of the 
Chinese public believes that climate change is a uniquely serious environmental 
problem. Some 80 percent of respondents concurred that within ten years, global 
warming could pose an important threat to their country’s “vital interest.” 

On one hand, this may lead to internal political reform designed to address public 
concern. It is also possible, however, that the Chinese leadership will not make nec- 
essary adjustments, potentially leading to larger protests and violent clashes with 
police, as well as more restrictions on the press and public use of the internet. Rela- 
tions with the West would rapidly deteriorate as a result. Whatever the political re- 
sponse, many experts including SAIS China Director David Lampton, former Assist- 
ant Secretary of State Jim Kelly, and Secretary Rice have all argued that it is not 
in the U.S. interest to have a massive country like China be weak and unstable. 

Migration 

Challenges from migration are not limited to China. The United States itself, like 
most wealthy and technologically advanced countries, will not experience desta- 
bilizing levels of internal migration due to climate change, but will still be affected. 
According to the IPCC, tropical cyclones will become increasingly intense in the 
coming decades, and will force the resettlement of people from coastal areas in the 
United States. 

The United States will also experience border stress due to the severe effects of 
climate change in parts of Mexico and the Caribbean. Northern Mexico will be sub- 
ject to severe water shortages, which will drive immigration into the United States 
in spite of the increasingly treacherous border terrain. Likewise, the damage caused 
by storms and rising sea levels in the coastal areas of the Caribbean Islands — where 
60 percent of the Caribbean population lives — will increase the flow of immigrants 
from the region and generate political tension. 

In the developing world, however, the impact of climate-induced migration will be 
most pronounced. Migration will widen the wealth gap between and within many 
of these countries. It will deprive developing countries of sorely need economic and 
intellectual capital as the business and educated elite who have the means to emi- 
grate abroad do so in greater numbers than ever before. Podesta and Ogden focus 
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on the effects on three regions in which climate-induced migration will present the 
greatest geopolitical challenges are South Asia, Africa, and Europe. 

South Asia 

No region is more directly threatened by human migration than South Asia. The 
IPCC warns that “coastal areas, especially heavily populated mega-delta regions in 
South, East and Southeast Asia, will be at greatest risk due to increased flooding 
from the sea and, in some mega-deltas, flooding from the rivers.” Bangladesh, in 
particular, will be threatened by devastating floods and other damage from mon- 
soons, melting glaciers, and tropical cyclones that originate in the Bay of Bengal, 
as well as water contamination and ecosystem destruction caused by rising sea lev- 
els. 

The population of Bangladesh, which stands at 142 million today, is anticipated 
to increase by approximately 100 million people during the next few decades, even 
as the impact of climate change and other environmental factors steadily render the 
low-l3dng regions of the country uninhabitable. Many of the displaced will move in- 
land, which will foment instability as the resettled population competes for already 
scarce resources with the established residents. Others will seek to migrate abroad, 
creating heightened political tension not only in South Asia, but in Europe and 
Southeast Asia as well. 

Bangladeshi migrants will generate political tension as they traverse the region’s 
many contested borders and territories, including between India, Pakistan, and 
China. The India-Bangladesh border is already a site of significant political friction, 
exemplified by the 2,100 mile, two-and-a-half meter high, iron border fence that 
India is in the process of building. 

In Nepal, climate change is contributing to a phenomenon known as glacial lake 
outburst, in which violent flood waves reaching as high as 15 meters destroy down- 
stream settlements, dams, bridges, and other infrastructure. Ultimately, this puts 
further stress on the already beleaguered country as it struggles to preserve a frag- 
ile peace and reintegrate tens of thousands of Maoist insurgents. Neighboring the 
entrenched conflict zone of Kashmir and the contested borders of China and India, 
an eruption of severe social or political turmoil in Nepal could have ramifications 
for the entire South Asian region. 

Nigeria and East Africa 

The impact of climate change-induced migration will be felt throughout Africa, but 
its effects on Nigeria and East Africa pose particularly acute geopolitical challenges. 
Migration will be both internal and international. The first domestic wave will likely 
be from agricultural regions to urban centers where more social services are avail- 
able, and the risk of state failure will increase as central governments lose control 
over stretches of their territory and their borders. 

Nigeria will suffer from climate-induced drought, desertification, and sea-level 
rise. Already, approximately 1,350 square miles of Nigerian land turns to desert 
each year, forcing both farmers and herdsmen to abandon their homes. Lagos, the 
capital, is one of the West African coastal megacities that the IPCC identifies as 
at risk from sea level rise by 2015. This, coupled with high population growth (Nige- 
ria is the most populous nation in Africa, and three-fourths of the population is 
under the age of 30), will force significant miration and contribute to political and 
economic turmoil. It will, for instance, exacerbate the existing internal conflict over 
oil production in the Niger Delta. Nigeria is the world’s eighth-largest oil exporter, 
Africa’s single-largest, and the fifth-largest oil exporter to the United States, larger 
than any Middle Eastern country other than Saudi Arabia. This instability has an 
impact on the price of oil, and will have global strategic implications in the coming 
decades. 

Europe 

Some migration from South Asia and Africa will likely increase the number of 
Muslim immigrants to the European Union (EU), potentially exacerbating existing 
tensions and increasing the likelihood of radicalization among members of Europe’s 
growing and often poorly assimilated Islamic communities. The majority of immi- 
grants to most Western European countries are already Muslim. Muslims constitute 
approximately five percent of the European population, with the largest commu- 
nities located in France, the Netherlands, Germany, and Denmark. Europe’s Muslim 
population is already expected to double by 2025, and it will be much larger if cli- 
mate change spurs additional migration from South Asia and Africa. 

The degree of instability generated will depend on how successfully these immi- 
grant populations are integrated into European society. Unfortunately, this process 
has not always gone well as articles by State Department analyst Timothy Savage 
in The Washington Quarterly and Robert Leiken in Foreign Affairs have discussed. 
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Although the influx of immigrants from Africa — Muslim and otherwise — will con- 
tinue to be viewed by some as a potential catalyst for economic growth at a time 
when the EU has a very low fertility rate, the viability of the EU’s loose border con- 
trols will be called into question, and the lack of a common immigration policy will 
invariably lead to internal political tension. 

State failure 

In addition to potentially exacerbating radicalization in Europe, climate change 
could contribute to terrorism by increasing weak and failing states. In poor economic 
and social conditions, a country’s political direction can change quickly. Eor in- 
stance, the inability or perceived unwillingness of political leaders to stop the spread 
of disease or to provide adequate care for the afflicted would undermine support for 
the government. In countries with functioning democracies, this could lead to the 
election of new leaders with political agendas radically different from their prede- 
cessors. It could also breed greater support for populist candidates whose politics 
resonate in a society that believes that its economic and social hardships are due 
to neglect or mismanagement by the government. In countries with weak or non- 
democratic political foundations, there is a heightened risk that this will lead to civil 
war or a toppling of the government altogether. 

Water-borne and vector-borne diseases such as malaria and dengue fever will be 
particularly prevalent in countries that experience significant additional rainfall due 
to climate change. Conversely, some air-borne diseases will thrive in precisely those 
areas which become more arid due to drought and higher temperatures, such as in 
parts of Brazil. Shortages of food or fresh drinking water will also render human 
populations more susceptible to illness and less capable of rapidly recovering. 

Restrictions on the movement of goods in response could become a source of eco- 
nomic and political turmoil. Countries that depend on tourism could be economically 
devastated by even relatively small outbreaks. Eor example, the fear of Severe Accu- 
rate Respiratory Syndrome (SARS) sharply curtailed international travel to Thai- 
land in 2003. Even without trade restrictions, the economic burden that disease will 
place on developing countries will be severe from factors such as added health care 
costs combined with a loss of worker productivity from worker absences. 

The outbreak of disease can also lead a government to adopt policies that may 
be seen as discriminatory or politically motivated by segments of its own population. 
Treatment may be provided first, or exclusively, to a particular ethnic group, reli- 
gious faction, or political party. This can provide anti-governmental groups with the 
opportunity to increase their popularity and legitimacy by providing those health 
services that the government does not. 

The threat of state failure and a base for global terrorism may be highest in East 
Africa because of the potential number of weak or failing states, the numerous unre- 
solved political disputes, and the severe impacts of climate change. Climate change 
will likely create large fluctuations in the amount of rainfall in East Africa during 
the next 30 years — a five to 20 percent increase in rainfall during the winter 
months will cause flooding and soil erosion, while a five to 10 percent decrease in 
the summer months will cause severe droughts. This will jeopardize the livelihood 
of millions of people in a region where 80 percent of the population earns a living 
from agriculture and it constitutes about 40 percent of GDP. Meanwhile, the entire 
Horn of Africa continues to be threatened by a failed Somalia and other weak 
states. A1 Qaeda cells are active in the region, and there is a danger that this area 
could become a central breeding ground and safe haven for jihadists as climate 
change pushes more states toward the brink of collapse. 

The risk is also high in South Asia, particularly Bangladesh, where hundreds of 
Taliban and jihadists already found safe haven in the wake of the U.S. invasion of 
Afghanistan. In his May/June 2007 Foreign Affairs article, “A1 Qaeda Strikes Back,” 
former National Security Council staffer and CIA analyst Bruce Riedel warns that 
Bangladesh is among the places most likely to become a new base of operations for 
al Qaeda. The combination of deteriorating socioeconomic conditions, radical Islamic 
political groups, and dire environmental insecurity brought on by climate change 
could prove a volatile mix with severe regional and potentially global consequences. 

The U.S. response and the risk of desensitization 

Although some of the emergencies created or exacerbated by climate change may 
ultimately be managed by the United Nations, the United States will often be 
sought as a global “first responder” in the immediate aftermath of a major natural 
disaster or humanitarian emergency. The larger and more logistically difficult the 
operation, the more urgent the appeal will be. 

The U.S. military has already played a vital role in international relief efforts un- 
dertaken after the December 2004 Indian Ocean tsunami. Podesta and Ogden em- 
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phasize that there was simply no substitute for the more than 15,000 U.S. troops, 
two dozen U.S. ships, and one hundred U.S. aircraft that were dedicated to the oper- 
ation. The performance of the U.S. military was resoundingly applauded hy the 
international community. In Indonesia itself, the U.S. public image improved dra- 
matically. A Pew Research Center poll conducted in the spring of 2005 found that 
79 percent of Indonesians had a more favorable impression of the United States be- 
cause of its disaster relief efforts. As a result, the overall U.S. favorability rating 
in Indonesia rose to 38 percent after having bottomed out at 15 percent in May 
2003. U.S. Admiral Michael Mullen, chairman of the Joint Chiefs of Staff, was right 
to describe the military’s response to the tsunami and the subsequent improvement 
of the U.S. image in the region as “one of the most defining moments of this new 
century.” The question now is whether the tsunami response will be remembered 
in 30 years time as a defining case or an exception to the rule. 

If and how to respond will be a recurring question for the United States, each 
time raising a difficult set of issues with important national security and foreign 
policy implications. How much financial assistance should the United States pledge 
and how quickly? With which other countries should the United States seek to co- 
ordinate its response, either operationally or diplomatically? Should the U.S. mili- 
tary participate directly, and, if so, in what capacity and on what scale? 

Over time, it is possible that the United States will become reluctant to expend 
ever greater resources on overseas disaster relief, not to mention longer-term hu- 
manitarian and stabilization operations, as the impacts of climate change begin to 
be seen more frequently and felt more acutely at home. Natural disasters already 
cost the United States billions of dollars annually, and the IPCC projects that cli- 
mate change will create an “extended period of high fire risk and large increases 
in area burned” in North America and particularly in the western United States. 
The United States will also have to meet rising health costs associated with more 
frequent heat waves, a deterioration of air quality, and an increase in water-borne 
disease. 

We might have glimpsed a model of this future in the response to the 2005 Paki- 
stani earthquake, which occurred within a year of the Indian Ocean tsunami and 
just two months after Hurricane Katrina. With time and resources devoted to the 
Gulf Coast, the United States may not have responded as quickly and effectively 
at it otherwise would have, and as a result, missed a rare opportunity to recast its 
image in a strategically critical country. 

Over the next three decades, the spread and advancement of information and 
communication technologies will enable the public to follow these crises more close- 
ly, making it difficult to ignore the widening chasm between how the world’s “haves” 
and “have-nots” are affected by climate change. Ironically, as noted in a recent re- 
port by the UK Ministry of Defense’s Development, Concepts, and Doctrine Center, 
the very words and images that at first will catalyze action might eventually lose 
their impact: “Societies in the developed and developing worlds may become increas- 
ingly inured to stories of conflict, famine, and death in these areas and, to an ex- 
tent, desensitized.” 

Ultimately, the threat of desensitization could prove one of the gravest threats of 
all, for it is clear that the national security and foreign policy challenges posed by 
climate change are tightly interwoven with the global leadership challenge of help- 
ing those least responsible to cope with its effects. 

Climate change will present challenges to U.S. foreign policy and national security 
interests all over the globe over the next generation. While the greatest temperature 
changes will be observed toward the poles, the greatest threats are likely to be seen 
closer to the equator, where societies and governments are more fragile and less 
able to cope with the strains of climate change. These threats include water short- 
ages in the Middle East, environmental damage and domestic instability in China, 
migration within South Asia and Africa as well as from those regions to Europe, 
and state weakness and failure particularly in Africa and South Asia. Ultimately, 
these threats are not simply environmental but would exacerbate the threat to U.S. 
national security from terrorism itself, both by exacerbating radicalization of Mus- 
lim communities in Europe, which may then seek harm to Western societies, and 
by providing a home for terrorist operational planning and training in increasingly 
strained countries in the generation ahead. 

Biography for Alexander T. J. Lennon 
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Center for Strategic and International Studies’s (CSIS) policy journal on global stra- 
tegic issues. Dr. Lennon is also a fellow in the international security program cov- 
ering the grand strategy, foreign and defense policy of the great powers — particu- 
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Ms. Hooley. Thank you. Certainly from a different perspective 

I think than we have 

Next we have Dr. Price-Smith. 

STATEMENT OF DR. ANDREW T. PRICE-SMITH, ASSISTANT 
PROFESSOR, DEPARTMENT OF POLITICAL SCIENCE, COLO- 
RADO COLLEGE; DIRECTOR, PROJECT ON HEALTH, ENVI- 
RONMENT, AND GLOBAL AFFAIRS, COLORADO COLLEGE/ 
UNIVERSITY OF COLORADO-COLORADO SPRINGS; SENIOR 
ADVISOR, CENTER FOR HOMELAND SECURITY, UNIVERSITY 
OF COLORADO 

Dr. Price-Smith. Thank you, Madam Chairman. I will be dis- 
cussing the impact of global climate change on infectious disease, 
its implications for economic and political instability, and for U.S. 
national security. 

As you will see from the slides now presented to you, I will be 
discussing first the precipitation trends. This is IPCC data from, as 
you can see, 1900 to 2000. In my opinion it is the best global data 
set available. Period. 

The effects of precipitation on infectious disease are going to be 
expressed through precipitation’s effects on vectors, namely mos- 
quitoes, flies, snails, and so forth. And, specifically, increased pre- 
cipitation will lead to increasing prevalence of malaria, schistoso- 
miasis, and perhaps other diseases as well. 

Next slide, please. These are the annual temperature trends from 
1976 to 2000. What we are likely to see here is an expansion of the 
ranges of disease-bearing vectors in terms of both latitude and alti- 



52 


tude, which means that diseases like malaria are expected to move 
from the tropics towards the Poles — so, from the tropical to the 
sub-tropical and temperate regions. 

Furthermore, malaria and other vector-borne diseases may ex- 
pand in terms of altitudinal range — in other words, moving up 
where it is up hills and mountainsides to affect cities like Nairobi 
in Kenya, which historically was free of malaria but is no longer 
so as a result of the warming trend in that region. 

I must confess I came to this topic as a bit of a skeptic. It was 
at Kent’s invitation to a conference for the TISS down in North 
Carolina. However, I have changed my views a bit on some of these 
issues. 

Another thing that is interesting, if we could go back to the pre- 
cipitation slide for a second, is the changes in aridity. All right. 
Arid environments are, in fact, inimical to certain pathogens, such 
as schistosomiasis, which is borne by snail vectors, specifically 
oncomelania. So you will see that in portions of Central Africa, 
right there indicated by the orange dots, those increasingly arid en- 
vironments will actually see a decline in certain pathogens such as 
malaria and schistosomiasis because of their declining moisture. 

So what I would like to state is that climate change generates 
winners and losers. It is contextual, and it depends upon both the 
pathogen in question and the vector. 

Into the realm of economics — well, before we get there actually, 
let us discuss non-linearities. As Woolsey indicated — he brought 
this up this morning, I think — it is important to think in non-linear 
terms. All right. Diseases don’t gradually increase. They expand 
geometrically once they attain a rate of expansion of over one with- 
in any given population. 

So thinking that climate change is just going to generate linear, 
slow, incremental change in terms of disease prevalence may be the 
wrong way to go. All right. We may see exceptional explosions of 
diseases in certain areas and also rapid declines of disease in other 
regions. Again, it is contextual. 

In the realm of economics now, health is the central driver of eco- 
nomic productivity. It has been rather established, I think. Con- 
versely, disease erodes productivity, savings, and aggregate wealth 
in affected societies. Jeffrey Sachs has estimated that malaria 
alone generates 1.3 percent drag on GDP per capita growth in af- 
fected nations. 

Furthermore, disease exhibits differential impacts on class. The 
burden of disease falls primarily on the poor and middle class and 
historically has exacerbated inequities between classes. 

Politically, I think that, just in conclusion here — and I would be 
happy to answer more questions — pathogens should be thought of 
as stressors upon the state and upon societies and upon economies. 
It can exacerbate pre-existing conflicts between classes, ethnicities, 
religious factions, and between state and society. The destabiliza- 
tion is likely pathogen specific. And areas at risk in my opinion in- 
clude South Asia, Southeast Asia, Sub-Saharan African, and por- 
tions of Latin America. 

The effects on U.S. national security in my opinion will be pri- 
marily indirect, but disease can act as a stressor to: 1) weaken 
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states; 2 ) radicalize populations; and 3) thus facilitate radical and 
or terrorist activities, in my opinion. 

So in sum, much more research is actually required in this do- 
main. It is a very new domain of exploration, climate to disease to 
economic and political outcomes, and hopefully we can provide 
more information to you. 

Thank you. 

[The prepared statement of Dr. Price-Smith follows:] 

Prepared Statement of Andrew T. Price-Smith 

On Climate Change and Infectious Disease: Implications for 
Political Destabilization and Conflict 

Mr. Chairman and Members of the Science and Technology Committee, thank you 
for inviting me here today to share with you my views regarding the impact of Glob- 
al Climate Change on Infectious Disease, its implications for economic and political 
instability, and for U.S. national security. I am the Director of the Project on 
Health, Environment, and Global Affairs, which is an inter-university research ini- 
tiative between Colorado College and the University of Colorado, Colorado Springs, 
and Senior Advisor to the Center for Homeland Security at the University of Colo- 
rado. I serve as Assistant Professor of Political Science at Colorado College, and 
have held previous appointments at Columbia University and the University of 
South Florida. Over the years I have served as consultant or advisor to the U.S. 
Department of Energy, and Department of Defense, the World Bank, the United Na- 
tions Development Program, and the Council on Foreign Relations. 

On Etiology and Emergence 

In the twenty first century, novel pathogens are currently ‘emerging’ at the rate 
of approximately one new agent per annum. Emerging diseases often are the result 
of ‘emergent properties’ wherein antecedent variables (e.g., population density, 
speed of transport) combine in unusual and unforeseen ways that facilitate the 
emergence of a given pathogen which then becomes endogenized within the human 
ecology. The classic modern example of such emergent properties leading to viral 
proliferation is the SARS coronavirus which appeared in Guangzhou, China in late 
2002, and subsequently spread throughout the Pacific Rim nations. In that par- 
ticular case, this virulent coronavirus spread from its natural reservoir in east 
Asian bat populations, into palm civets. The variant of the virus that infected civets 
was transmissible among humans, amplified by elements of the human ecology such 
as the ‘wet markets’ of East Asia, the closed environments of modern hospitals 
which amplified degrees of infection, and modern jet airplane technology that facili- 
tated the rapid spread of the virus throughout the Pacific theater. Individually these 
disparate variables would not predict the emergence of epidemic disease, however, 
when combined together the SARS contagion of 02-03 resulted. 

The dynamics of contagion frequently exhibit such emergent properties, ^ and the 
relations between pathogen, human host, and vectors of transmission (e.g., mosqui- 
toes) are central to both the transmissibility and lethality of any given manifesta- 
tion of contagion. Furthermore, epidemics and pandemics exhibit non-linearities and 
threshold dynamics. For example, pathogens may simmer in a given population for 
some time, but once the rate of transmission passes from <1 to >1, the proliferation 
of the pathogen may then increase on an exponential scale. Diseases also exhibit 
high levels of interactivity, and the capacity for co-infection. The classic example is 
HIV which destroys the host’s immune system, and thereby facilitates colonization 
by other pathogens (e.g., tuberculosis) that ultimately kill the host. What then is 
the relationship between climate change, infectious disease, prosperity, and political 
stability and security? The complexity of such interactions is enormous, and so we 
begin with the relations between climate and disease, focusing on malaria in par- 
ticular. 


iPor an in-depth discussion see Andrew Price-Smith, Contagion and Chaos, MIT Press, forth- 
coming 2008 . 
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Annual precipitation trends: 1900 to 2000 
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Figure I 


Source: Intergovernmental Panel on Climate Change (IPCC). 2006. Located at: 
http://www.ipcc.ch/. Last accessed on April 2007. 


Data provided by the IPCC regarding changes in precipitation from 1900-2000 in- 
dicate enormous variance on a global scale. Certain regions, such as the arctic and 
sub-arctic regions of the northern hemisphere, the northeastern sector of south Asia, 
and Eastern Australia are clearly enjoying increased levels of precipitation. Certain 
vectors of disease, (such as mosquitoes and snails) thrive in wet environments. Con- 
sequently, increases in precipitation will induce the proliferation of vectors, and 
thereby increase the transmission rates of certain pathogens such as malaria and 
schistosomiasis. 
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Annualtemperaturetrends: 1976 to 2000 


•• •«•••• • 


• •••• « « • • 


•••••••• 


•• 


Trends in 'C decade 


Figure 2 

Source; Intergovernmental Panel on Climate Change (IPCC). 2006. Located at: 
http://www,ipcc.ch/. Last accessed on April 2007. 


Pathogens and their vectors of transmission are often highly sensitive to changes 
in temperature as well. IPCC data from 1976-2000 clearly indicate increasing tem- 
peratures for much of the surface of the planet, with the greatest increases evident 
in the temperate to polar regions. As isotherms shift toward the polar regions, this 
will expand the latitudinal range of the vectors in question (i.e., anopheles mosqui- 
toes) and thereby permit the expansion of malaria in previously non-malarious 
zones. Similarly, increasing surface temperatures permit the movement of malaria 
in higher altitudes than before. For example, Nairobi has historically been non-ma- 
larial due to its altitude, but in recent years increases in temperature have seen 
the pathogen moving into the region. The temperature-induced expansion of malaria 
is problematic because it exposes novel populations, who often lack any genetic or 
acquired immunity to the pathogen. Thus, the mortality and morbidity in such re- 
gions may be much higher than in zones where malaria is endemic. 

Increasing temperatures also affect the biting rate of vectors. As temperatures 
rise, the vectors (mosquitoes) feed with greater frequency, and therefore increase the 
transmission rate of the plasmodium (the parasite) into human populations. Fur- 
thermore, increasing temperatures also affect the extrinsic incubation rate of the 
pathogen, such that it replicates within the gut of the vector at a greatly augmented 
rate. Thus, under conditions of higher temperatures, there are greater numbers of 
plasmodium within the vector, and the vector bites with much greater frequency.^ 
On a macro level, all of this means that as temperatures increase, the burden of 
disease (e.g., malaria) is likely to increase to a significant degree. Precipitation and 
Sea Surface Temperatures (SST’s) are strong predictors of malarial incidence.^ 

In the case of cholera, increasing SST’s are highly correlated with the growth of 
algal blooms. The blooms move across oceans courtesy of dominant currents and 
winds, and function as vectors of transmission of the vibrio. Thus, we see a long- 
term empirical association between SST and the incidence of cholera. In the case 
of cholera we have also seen that incidence is responsive to the modulation of the 
El Nino Southern Oscillation (ENSO), with preliminary evidence from case studies 
carried out in Bangladesh (Rodo, 2002). There is also considerable evidence of 
thresholds and non-linearities, such that warming temperatures may produce minor 


2 See Reiter 2001, Kovats et al., 2001; Hunter, 2003; van Lieshout, 2004; Patz et al., 2005; 
McMichael, 2006. 

®M.C. Thompson et al., 2005. 
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and linear increases in vibrio incidence until a threshold point is reached, after 
which the numbers of the pathogen increase at an exponential scale.'' 

Schistosomiasis is a frequently lethal disease induced by parasitic blood flukes, 
and it is prevalent in tropical and temperate zones. The vector of the parasite is 
the snail (oncomelania) which thrives under conditions of increased precipitation, 
and within the temperature range of 15.3 degrees C to an optimal temperature of 
30 degrees C. The balance of available evidence suggests that global climate change 
(GCC) will shift the distribution of the vectors into new regions, and thereby afflict 
previously uninfected populations. A caveat however, the IPCC data clearly indicate 
that certain regions (e.g.. West Africa) are becoming increasingly arid, which is in- 
imical to the vector. Consequently, those zones that witness declining precipitation 
levels will see a decline in the incidence of schistosomiasis in their respective popu- 
lations. In those regions that exhibit both increasing precipitation, coupled with in- 
creasing temperature, we are likely to witness augmented geographic zones of trans- 
mission, and increased frequency of transmission within those regions. Thus, GCC 
will result in winners and losers, dependent upon the particular pathogen in ques- 
tion, and its sensitivity to aridity and temperature.® 

Economic Outcomes 

The economic historian Robert Fogel won the Nobel Prize in economics in 1994 
for his analysis of the hypothesis that population health was the central driver of 
economic productivity (NBER, 1994). If health promotes prosperity, then disease 
erodes productivity and wealth. At the micro-economic level disease erodes produc- 
tivity through mechanisms such as the debilitation of workers, increased absentee- 
ism, increased medical costs, reduced savings and investment, and the premature 
death of breadwinners. At the sectoral level, disease imposes a particular burden 
upon those sectors of the economy that are labor-intensive, such as agriculture, and 
resource-extraction, and thereby imposes a relatively greater effect upon the econo- 
mies of the developing world. 

The impact of malaria is illustrative at the macro-economic level. Sachs and 
Malaney estimate that for those countries where malaria is endemic, the pathogen 
generates a 1.3 percent drag on their GDP growth rate, per capita/per annum. Fur- 
ther, Gallup and Sachs estimated that a 10 percent decline in malaria incidence re- 
sulted in a 0.3 percent increase in the growth rate of GDP per capita/per annum. 
McCarthy estimated that malaria imposed a drag on the GDP growth rate of af- 
fected nations, at the level of 0.25 to 0.55 percent per annum.® In case studies of 
individual nations, malaria control has resulted in greater prosperity for the polity 
in question. For example, malaria control measures in Zambia resulted in a $7.1 bil- 
lion increase to that nation’s economy.^ 

The burden of infectious disease falls primarily upon the poor and middle classes, 
and therefore as the burden of disease increases in certain regions it will likely ex- 
acerbate both the perceived and real level of economic inequities between socio- 
economic strata. Historically, such perceptions of inequity have led to periods of so- 
cial and political destabilization.® On a global scale, GCC-induced increases in the 
burden of disease will exert a drag on the global economy, and the perpetuation of 
poverty within the LDCs. 

Assessments of the economic burden of a given illness (e.g., malaria) are com- 
plicated by the lack of adequate surveillance infrastructure throughout much of the 
developing world where the disease is endemic.® Moreover, the complexity of meas- 
uring the economic impact of GCC-induced infectious diseases is augmented by the 
interactivity of various pathogens in a given population. For example, the popu- 
lation of country X may be increasingly beset by increased incidence of malaria, den- 
gue fever, and schistosomiasis, and certain individuals may exhibit co-infection with 
one or more pathogens. 

Pathogens may also erode the functionality and efficacy of the state as well. For 
example, disease-induced economic stagnation (or contraction) of the macro economy 
will consequently reduce tax-based revenues available to the state. Diminished reve- 
nues will in turn impede the state’s capacity to provide public goods and services 
(e.g., education, law enforcement) to its population. This may in turn reduce the 
populace’s perceptions of the legitimacy of the state. In the domain of human cap- 


''See Xavier Redo et al., 2002; J. Patz, 2002. 

®See Nagasaki, 1960; Zhou et al., 2002; Yang et al., 2005; Steinmann et al., 2006; Guo-Jing 
Yang et al., 2007. 

®D. McCarthy et al., NBER paper 7541, 2000. 

’'Utzinger et al., 2002. 

® Price-Smith, Contagion and Chaos, MIT Press, 2008, forthcoming. 

®Worral et al., 2004, 2005. 
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ital, disease may further erode state capacity by debilitating and/or killing trained 
and skilled personnel, thereby reducing institutional resilience and efficacy. 

On Poverty, Instability and Conflict 

The association between poverty, political destabilization, and outright conflict is 
complex. In particular, there is an endogeneity issue regarding the direction of cau- 
sality. However, we can make some preliminary observations at this point. First, 
various iterations of the State Failure Task Force conducted empirical investigations 
and determined that infant mortality (as a measure) is a strong empirical predictor 
of state failure.il Ted Gurr argued that increasing levels of poverty induced a psy- 
chological state of deprivation (perceived injustice) that often led to intra-state con- 
flict, i^ This hypothesis that conditions of deprivation (both real and perceived) led 
to civil strife was supported by Deininger (2003), and low levels of the Human De- 
velopment Index are associated with conflict in Indonesia (Malapit et ah, 2003). 
Other political scientists have found that poverty combines with ethnic fragmenta- 
tion to produce intra-state conflict (Easterly and Levine, 1997; Wilkinson, 2004; 
Korf, 2005). Charles Tilly has argued that inequities are directly associated with 
intrastate conflict (Tilly, 1998). Further, there is empirical evidence that social po- 
larization leads to conflict (Esteban and Ray, 1994, 1999; Boix, 2004), and that con- 
flict may function as a ‘coping strategy’ for those populations confronted with ex- 
treme levels of economic deprivation (Humphreys and Wienstein, 2004; Verwimp, 
2005). Convincing arguments take the form of the state weakness hypothesis where- 
in deprivation combines with a weakened state to offer both the motive and the op- 
portunity for political violence, with evidence from numerous case studies (see Kahl, 
2006; and Homer-Dixon, 1999). Political scientists (Singer, 2002) have also hypoth- 
esized that increased levels of infectious disease may lead to conflict between sov- 
ereign states. Although there is evidence that contagion leads to political acrimony 
and trade disputes between nations, there is no evidence that infectious disease re- 
sults in war between nations (Price-Smith, 2008). Despite the proliferation of lit- 
erature to support the hypothesis that economic deprivation generates political vio- 
lence at the intra-state level, additional cross-national empirical analysis, using 
time-series data, is required. That said, the balance of existing evidence supports 
the hypothesis. 

Conclusions 

Pathogens function as stressors that impose burdens on both populations (i.e., so- 
ciety), and upon the structures of the state itself. Historical analysis of the stresses 
generated by epidemic disease demonstrate that pathogens have exacerbated pre- 
existing conflicts between socioeconomic classes, between ethnicities, between those 
of different religious affiliations, and frequently induced conflicts between state and 
society.!'^ Thus, the GCC-induced proliferation of disease may facilitate socio-polit- 
ical destabilization, particularly in the weak states and impoverished populations of 
the developing world. However, such destabilization is contingent upon several fac- 
tors, it is pathogen-specific, and it depends upon existing socioeconomic and political 
cleavages within the polity in question. Areas at risk of such disease-induced desta- 
bilization include the sub-tropical to temperate zones, as tropical pathogens and 
their attendant vectors expand into these contiguous zones to affect immunologically 
naive populations. Thus, we should be concerned about nations in South Asia, Cen- 
tral and East Asia, Southern Africa, and South America. Typically the effects of dis- 
ease-induced destabilization upon the security of the United States will be indirect, 
however, in the post 9-11 era we now recognize that weak and failed states in the 
developing world may generate externalities (such as terrorism and political 
radicalization) that threaten the material interests of the dominant powers of the 
international system, including the United States. 

In conclusion, further research is required to flesh out the complex chain of pos- 
sible causation that I have detailed above. This will require the formation of inter- 
disciplinary teams of both social and natural scientists who will then model the im- 
pacts of climate change upon disease, and the consequent effects upon the economic 
and political domains. This might involve the compilation of a time-series data set 
across a representative sample of countries. One obvious problem involves modeling 


expanded analysis of the pernicious effects of disease on the state can be found in An- 
drew Price-Smith, The Health of Nations, MIT Press, 2002. 

Esty et ah. State Failure Task Force I and 11. 

12 Gurr, 1970. 

12 Also see Stewart, 2000; Langer, 2004; Mancini, 2005. 

i^See Friedrich Prinzing, 1916; David Baldwin, 2004; Richard Evans, 2005; Alfred Crosby, 
1986; William McNeill, 1976; Charles Rosenberg, 1987; Sheldon Watts, 1999; Terence Ranger 
and Paul Slack, 1996; and J.N. Hays, 1998. 
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the long-term processes of climate change, however we might use the ENSO effect 
to model how short-term changes in climate induce variance in disease incidence, 
and then observe the resulting economic and political impacts over the very short- 
term. 

Thank you, Mr. Chairman, for providing me this opportunity to appear before you. 
I’m happy to respond to Members’ questions. 
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Ms. Hooley. Thank you so much. Again, another interesting per- 
spective, and I am glad that you told me about snails because I un- 
derstood mosquitoes and flies but I thought, what do snails have 
to do with this? So thank you. 

Next we have Dr. Butts. Welcome. 

STATEMENT OF DR. KENT HUGHES BUTTS, PROFESSOR OF 

POLITICAL MILITARY STRATEGY; DIRECTOR, NATIONAL SE- 
CURITY ISSUES, CENTER FOR STRATEGIC LEADERSHIP, U.S. 

ARMY WAR COLLEGE 

Dr. Butts. Thank you. Madam Chairman, for allowing me to 
contribute to the work of the Subcommittee on Investigations and 
Oversight. 

The relationship between climate change and security is impor- 
tant and will play a major role in defining the future vitality of the 
United States. Today I will focus on the role of the Department of 
Defense in addressing climate change and security issues, and in 
particular highlight the value of involving the regional combatant 
commands in building sovereign nation capacity for mitigating and 
destabilizing climate change threats. 

Before I begin, please allow me to note that I am appearing 
today on my own behalf, and my views do not represent the views 
of the U.S. Army War College or the United States Army or the 
Department of Defense or any other establishments with which I 
am associated. 

While debate continues on the causes of climate change, signifi- 
cant consensus for addressing its security dimensions already ex- 
ists, and it creates many opportunities for alliance and partner co- 
operation, building on issues of major significance to regional secu- 
rity. The security community is still coming to grips with soft secu- 
rity issues in general and climate change in particular. For years 
security studies focused on force-on-force issues and reflected the 
Cold War milieu. New definitions take time to build constituencies. 
Terms such as environmental security, economic security, human se- 
curity have different stakeholders and require different approaches 
from the security community. 

Climate change is an environmental security issue and should be 
considered in that context. Environmental security refers to a 



61 


“process whereby solutions to environmental problems contribute to 
national security objections.” While the relationship of environ- 
mental issues to security was recognized previously, the end of the 
Cold War brought a new examination of the dimensions of security 
and the recognition that environmental issues could inflame exist- 
ing tensions into conflict but could also serve as confidence-building 
measures to reduce tensions. 

NATO’s post-Cold War strategic concept made this clear. Risks 
to security are less likely to result from calculated aggression but 
rather from the adverse consequences of instabilities faced by many 
countries. Security and stability have political, economic, social, 
and environmental elements as well as the indispensable defense 
dimension. Climate change affects the management of these ele- 
ments and is a threat multiplier for instability in most of the vola- 
tile nations of the world. In the post-Cold War era, then, instability 
is the chief threat to U.S. national security interests. 

Soft security issues left untended have the potential to desta- 
bilize regions and become hard security issues which require the 
introduction of combat forces and threaten U.S. security interests. 

The security dimensions of climate change could be characterized 
as having three levels: global, geopolitical, and regional. If you 
looked at the 2006 Quadrennial Defense Review of the Department 
of Defense, it states that the transformed DOD seeks to take pre- 
ventative action so problems do not become crises. This should be 
the U.S. approach to climate change and security and involve all 
elements of national power. 

Department of Defense as the military element of national power 
should support that effort. DOD can contribute to security dimen- 
sions at each level. DOD can reduce its energy consumption and 
carbon emissions. It can encourage technological research, develop- 
ment, and energy conservation, clean fuels, and alternative energy. 
It can prepare for military responses to new geopolitical realities 
such as competition for arctic resources. It can proactively build re- 
gional capabilities and alliances to create climate change resilience 
and preserve regional stability. 

These missions make sense and will result in major source sav- 
ings for energy, waste disposal, and combat arms deployments. 
However, DOD should not assume the climate change responsibil- 
ities of other agencies. These agencies should be properly resourced 
and directed to assume their climate change missions. 

While the ongoing National Intelligence Estimate and Military 
Advisory Board summaries of the threat to security are pressing, 
we need to do more. The questions should be asked: Where is DOD 
possibly involved in solving environmental security issues? Where 
are U.S. national security threats evidence? What resources should 
be brought to bear? And how should the Department of Defense be 
working with other agencies to do that? 

If we put those questions in our national security strategy, if we 
suggest answers to those questions and delineate which agencies 
will be involved, then DOD’s strategic documents will address cli- 
mate change, and we will have the best minds nationwide address- 
ing the security dimension, and we will preserve the vitality of the 
United States. 

Thank you very much. 
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[The prepared statement of Dr. Butts follows:] 

Prepared Statement of Kent Hughes Butts 

Climate Change and Security 

I am pleased to be able to contribute to the work of the (Subcommittee on Inves- 
tigations and Oversights) House Committee on Science & Technology on "The Na- 
tional Security Implications of Climate Change.” The relationship between climate 
change and security is important and will play a major role in defining the future 
vitality of the United States (U.S.). Today, I will focus on the role of the Department 
of Defense (DOD) in addressing climate change security issues and, in particular, 
highlight the value of the regional combatant commands in building sovereign na- 
tion capacity for mitigating destabilizing climate change threats. Before I begin, 
please note that I am appearing today on my own behalf and my views do not rep- 
resent the views of the United States Army, Department of Defense, or any other 
establishment with which I am associated. 

CHANGE BRINGS OPPORTUNITY 

Today we have an opportunity for addressing the security dimensions of climate 
change that did not previously exist. President Bush’s recent leadership role on cli- 
mate change issues and his decision to support the 33rd G8 Summit’s effort to at 
least halve the global carbon dioxide emissions by 2050 was a watershed for the 
United States climate change policy.^ It reflects a growing recognition in the United 
States of the importance of proactively addressing the issue of climate change and 
encourages research on its security dimensions. 

In order to understand the way that the United States is approaching climate 
change one must consider many domestic variables. There is substantial movement 
on climate change in the United States that are now being recognized and changing 
the milieu in which the security dimensions of climate change are being considered. 

The election of the 110th Congress is having a significant impact on how the 
United States approaches climate change. Congress is drawing governmental atten- 
tion to environmental issues across many agencies often in a bipartisan way. The 
Amendment to the Defense Appropriations Act requiring the Department of Defense 
to consider climate change in its planning and operations was submitted by Senator 
Clinton but supported by some Republicans.^ Senators Domenici and Bingaman re- 
cently co-authored a major paper on climate change regulating greenhouse gasses.® 

The faith based community is a powerful force in U.S. politics from the local to 
the national level. President Bush has made clear the importance of his faith and 
this community. Recently leaders of the evangelical Christian community have en- 
tered the debate on environmental degradation and climate change. The National 
Association of Evangelicals has taken a pro environmental stance that reflects the 
concept of humankind being held accountable for what they do with the world God 
created.’^ Thus, within the religious conservative community, there is a re-examina- 
tion of environmental issues and growing support for national efforts to mitigate ac- 
tivities that may contribute to climate change. 

There are other political realities at play. Polls have noted a trend toward taking 
action on climate change variables among both political parties. In the last national 
presidential election, polls showed that a majority of Republican voters favored 
doing more to curb tailpipe admissions. Being against taking action to address cli- 
mate change is no longer of value to candidates running for office in many states. 
This is an important trend. 


^Mr. Janies Gertenzang and Mr. Richard Simon, “Bush Offers to Take Climate Lead,” Los 
Angeles Times, June 1, 2007 available at http: I / www.latimes.com j news I nntionworld I nation I la- 
net-bushljune01,l, 27206787. story?track=crosspromo&col; Fact Sheet: “A New International Cli- 
mate Change Framework,” The White House, President George W. Bush, Office of the Press Sec- 
retary, May 31, 2007. 

2 Press Release, United States Senate, Carl Levin, Michigan, Chairman, Committee on Armed 
Services, SR— 228 Russell Senate Office Building, Washington, DC 20510, May 25th 2007. 

® Senators Pete V. Domenici and Jeff Bingaman, Issue Paper “Design Elements of a Manda- 
tory Market Based Greenhouse Gas” Regulatory System, February 2006. 

^Ms. Barbara Bradley Hagerty, “Global Warming: Evangelical Leaders Urge Action on Cli- 
mate Change,” available at http:/ 1 www.npr.org /templates I story I story.php?storyId=5194527; 
Mr. James Sherk, “Christians and Climate Change: Should Followers of Christ concern them- 
selves with the threat of Global Warming?” Available at http:/ / www.evangelicalsociety.org / 
sherk / wwjdpf.html 
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The private sector is becoming a powerful force for climate change regulation. The 
private sector is increasingly lining up behind taking action on greenhouse gas emis- 
sions. Faced with growing State and local legislation aimed at controlling emissions, 
the private sector is seeking a place at the table where this legislation is being craft- 
ed, particularly at the national level. The private sector would prefer one federal 
standard to which it could adapt production technology rather than varying stand- 
ards across states and regions. 

It is particularly important to remember that much environmental policy in the 
United States originates at the State and local level. The U.S. air and water quality 
standards were first developed at the State level. Because of its sizable economy, 
air quality standards in California drove the auto industry to drop opposition to 
emissions control and produce vehicles to meet that state’s and federal require- 
ments. However, it often takes years for State standards to become federal stand- 
ards. It may appear that the United States is not moving forward on climate change 
mitigation, but in fact, the recent environmental policies implemented in California 
are already changing the national debate as other states consider similar legisla- 
tion.® The impact of State climate change policies and recent U.S. Supreme Court 
decisions are being felt at the national level. 

There are other key variables in the shift of public opinion on climate change. The 
Intergovernmental Panel on Climate Change (IPCC) report presented a strong case 
for mitigating climate change, providing previously lacking consensus among the 
scientific community on critical aspects of the debate.® Media coverage of obvious 
phenomena of climate warming, such as the melting of glaciers and polar ice caps, 
was highly influential, even among those unfamiliar with the technical dimensions 
of the climate change debate. Former Vice President Gore’s movie, personal appear- 
ances, and their publicity reinforced the IPCC report and gave an abstract (to some) 
concept a clear image. Complementing these activities has been the growing under- 
standing of the importance of climate change to the traditional national security ob- 
jectives. 

CLIMATE CHANGE AND SECURITY 

Climate change is an Environmental Security issue and should be considered in 
that context. Environmental security refers to “a process whereby solutions to envi- 
ronmental problems contribute to national security objectives.’”^ While the relation- 
ship of environmental issues to security was recognized previously, the end of the 
Cold War brought a new examination of the dimensions of security, and the recogni- 
tion that environmental issues could inflame existing tensions into conflict, but 
could also serve as confidence building measures to reduce tensions. NATO’s post 
Cold War Strategic Concept made this clear, “Risks to Allied security are less likely 
to result from calculated aggression. . .but rather from the adverse consequences of 
instabilities. . .faced by many countries. . .security and stability have political, eco- 
nomic, social, and environmental elements as well as the indispensable defense di- 
mension.”^ Climate change affects the management of these elements and is a 
“threat multiplier for instability in some of the most volatile regions of the world.” ® 
In the Post Cold War era, instability is the chief threat to traditional U.S. national 
security interests. 

The intelligence community has focused on environmental hot spots as potential 
sources of instability, but environmental issues also provide a valuable element of 
outreach and engagement, which may serve as confidence building measures be- 
tween countries or regions of existing enmities. NATO used Environmental Security 
successfully to promote dialogue and cooperation with former East Bloc countries in 
the early 1990s. India, Pakistan, and China have cooperated on seismic disaster pre- 
paredness. The Madrid Peace Process for the Middle East used water, migration, 
and other environmental issues as vehicles of multilateral engagement between 


® California Governor Arnold Schwarzenegger, Press Release, “Governor Schwarzenegger Ap- 
plauds California Climate Action Registry for Joining First Multi-State Greenhouse Gas Track- 
ing,” May 8, 2007, available at http:! I gov.ca.gov I index.php? I press-release 1 6165 1 . 

® Intergovernmental Panel on Climate Change Report, June 2007. 

"^Environmental Security, Strengthening National Security Through Environmental Protec- 
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^The Military Advisory Board, National Security and the Threat of Climate Change, Alexan- 
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Seismic Disaster Preparedness Conference, 22—24 February 2005, Center for Strategic Leader- 
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Israel and regional states. Climate change creates new opportunities for environ- 
mental engagement, cooperation and tension reduction. 

For the last 15 years, the United States has used an interagency approach in ap- 
plying Environmental Security to promote national security and diplomatic objec- 
tives, encourage stability and multilateral cooperation, and prevent conflicts. The 
Department of State (DOS) has established Environmental Hubs in U.S. embassies 
around the world that use environmental diplomacy to create cooperation among re- 
gional states. The Department of Defense and its regional Combatant Com- 
manders use Environmental Security as an engagement vehicle and have worked 
closely with these Hubs to build cooperative relationships among re^onal states and 
Military Support for Civil Authority and democracy. DOD cooperation with partner 
countries has been regularly supported by agencies such as the: U.S. Agency for 
International Development (USAID); U.S. Geological Society; Environmental Protec- 
tion Agency; and Department of the Interior. These build partner capacity and capa- 
bilities to address Environmental Security issues and promote stability. It is impor- 
tant to understand that this international interagency cooperation is ongoing and 
already addressing the security dimensions of many climate change issues. 

The 9/11 terrorist attacks have drawn the attention of the security policy-making 
community to the underlying conditions of terrorism. As the 9/11 Report states, 
“When people lose hope, when societies break down, when countries fragment, the 
breeding grounds for terrorism are created.” The United States has found that at- 
tacking terrorists and their organizations is not sufficient to win the war on terror. 
New analysis of terrorism suggests that it should be treated as an insurgency with 
the people as the center of gravity, and highlights the importance of regional sta- 
bility, good governance, and governmental legitimacy. Capable, stable regimes can 
address water and food security, health and disease management, sustainable devel- 
opment, energy requirements, and other needs of the people that constitute de- 
mands upon the political system. Doing so prevents social unrest and migration, hu- 
manitarian crisis, failed states, the spread of ungoverned territory, and the en- 
croachment of terrorist ideology. As the two recent U.S. National Security Strategies 
make clear, terrorism has been the top, stated national security priority. The signifi- 
cant role of environmental issues in creating the underlying conditions terrorists 
seek to exploit has caused the security community to take notice; climate change 
can weaken political systems and exacerbate environmental threats. 

In addition to the ongoing intelligence community National Intelligence Estimate, 
the well regarded Center for Naval Analysis Corporation (CNA) Report, “National 
Security and the Threat of Climate Change,” pointed out the major role climate 
change is playing in security. As the report states, climate change is a “threat multi- 
plier for instability in some of the most volatile regions of the world.” While many 
of these regions are part of the terrorist equation, all are important to U.S. national 
security interests, such as: energy access; terrorism; strong market economies, and 
nonproliferation. Thus, variables that exacerbate a threat should be addressed by 
the security community and the elements of national power, including the military, 
but not necessarily in a lead role. 

The President has authorized the establishment of the African Command 
(USAFRICOM) and its framing documents state that the deputy commander should 
be from the DOS and its focus is not war fighting but helping to build partner ca- 
pacity and promote regional stability. Environmental Security issues determine sta- 
bility in much of Africa and the effects of climate change will greatly affect this rela- 
tionship and very likely the engagement strategies of other regional commands. 

While debate continues on the causes of climate change, significant consensus for 
addressing its security dimensions already exists in the United States and creates 
many opportunities for alliance and partner nation cooperation on issues of major 
significance to regional stability. 

THE ROLE OF THE DEPARTMENT OF DEFENSE 

Climate change may be characterized as affecting U.S. national security at three 
levels. At a global level, climate change affects moisture patterns and ener^ reten- 
tion and will have a direct impact on the Earth, the U.S. and its possessions and 


i^DOS Environmental Diplomacy, The Environment and U.S. Foreign Policy, April 1997, p. 
31. 

^^The 9! 11 Commission Report; Final Report of the National Commission on Terrorist Attacks 
Upon the United States, Official Government Edition, WW Norton & Company, July, 2004 and 
Mr. Byron York, “A1 Qaeda, Iran, North Korea-and Global Warming,” National Review Online 
10 May 2007. 

Military Advisory Board, 2007, p. 6. 

i^Rear Admiral Robert Moeller, Executive Director, “U.S. Africa Command,” June 7, 2007, 
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reduce the resources upon which humankind depends. More powerful storms, ex- 
tended dry periods and droughts, periods of more intense flooding and increased mi- 
gration may challenge the U.S. directly. At a geopolitical level, the melting icecaps, 
rising sea levels and loss of habitable space are creating new geopolitical areas of 
concern and complicate the ability of defense planners to project power, influence 
regional events and secure forward basing. At the regional level, changes in climate 
will threaten the survival of fragile states, create opportunities for extremist ide- 
ology and insurgencies, put at risk access to strategic fuel and non-fuel resources, 
and create instability that threatens U.S. national security interests. 

The DOD has no overarching directive or policy guidance that directs DOD orga- 
nizations to address the security threats of climate change or act to mitigate its ef- 
fects. However, the nature of the military is such that once the Commander’s intent 
is given, individual units may use their own initiative in accomplishing the mission. 
This is particularly valuable because of the “fog of war” which often prevents direct 
communication with the Commander and rewards units that may operate independ- 
ently to accomplish the mission. This independent culture is evident in the approach 
of organizations within DOD that have recognized the need to address the economic 
and security of supply dimensions of energy, the environment and stability and have 
already undertaken significant activities in response to threats to U.S. national se- 
curity interests relating to climatic disruption. The DOD Office of Net Assessment 
sponsored a study by Peter Schwartz and Doug Randall in 2003 that used scenarios 
to frame the potential national security implications of climate change. Although 
certainly not its first effort to come to grips with its security dimensions, this well 
publicized study generated much discussion, demonstrated the interest of the De- 
partment of Defense in Environmental Security issues and encouraged further cli- 
mate change related activities at all three levels. 

GLOBAL LEVEL 

At the global level organizations within DOD have begun to address its carbon 
footprint through a variety of efforts to conserve energy and reduce environmental 
pollution. Perhaps the best example of these efforts is provided by the office of Mr. 
Tad Davis, the Deputy Assistant Secretary of the Army Environment, Safety and 
Occupational Health. His office has undertaken a sustainability program that is 
saving the Department of Defense millions of dollars and is mitigating such climate 
change issues as clean water generation, energy efficiency, and emissions, and waste 
reduction. 

The Army is using the concept of sustainability to ensure the wise use of scarce 
resources and the ability to accomplish its mission now and in future years. Sustain- 
ability refers to, “. . .the ability of a system to continue functioning into the indefi- 
nite future without being forced into decline through the exhaustion or overloading 
of the key resources on which that system depends.” It is a functional approach 
that is being successfully used internationally by the Environmental Protection 
Agency, USAID and the DOS. Sustainable development seeks to ensure that re- 
sources are consumed at a rate that provides for future generations by addressing 
the social, economic and environmental dimensions of development. The Army has 
created its own triple bottom line of sustainability that includes mission, environ- 
ment, and community. 

Recognizing that the planet’s life supporting resources are declining and rising 
population and economic growth are increasing the pattern of resource consumption, 
the Army is seeking to meet this threat and public concerns over this equation by 
changing its pattern of resource management to minimize resource consumption 
while ensuring mission accomplishment, or, “sustain the mission, secure the future.” 
Given the vast land holdings of Army bases, the energy and water resources that 
Army forces consume and the environmental impacts of operating and maintaining 
Army weapon systems, the application of sustainability to the Army mission is 
doing much to reduce Army contributions to greenhouse gases and address the secu- 
rity dimensions of climate change at the global level. The Army’s motivation is cap- 
tured in the Army Environmental Strategy; A sustainable Army is, 
“. . .simultaneously meeting current as well as future mission requirements world- 
wide, safeguarding human health, improving quality of life, and enhancing the nat- 
ural environment.” 


i®Mr. Robert Gilman, “Background Paper on Sustainability for City Council Work Session,” 
Context Institute, 8 September, 1999, available at http: I ! www.propertyrightsresearch.orgl 
articlesS / background -paper -on -sustainabili.htm 

^^Army Environmental Strategy for the Environment, Army Environmental Policy Institute, 
2004. 
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The Army began the application of sustainability at the base level using such im- 
portant Army bases as Fort Bragg, North Carolina and Fort Lewis, Washington to 
apply the business transformation techniques of changed management, risk man- 
agement, performance management, and professional development to challenge 
leaders in addressing triple bottom line elements. This holistic, bottom up approach 
was succeeded by an Army wide implementation of lessons learned about the bene- 
fits of sustainability and is now being applied at the international level to support 
the Combatant Command’s work on stability. The focus has gone beyond leadership 
and management to address alternative energy, energy efficiency, clean water gen- 
eration, and waste reduction technologies for both installations and theater oper- 
ations. As a result, the Army has: made 48 percent of its non-tactical vehicles alter- 
native fuel capable; reduced its energy consumption by over 25 percent from 1985 
levels; committed to reduce base carbon dioxide emissions by 30 percent and energy 
use by 36 percent by 2010; and created a partnership with the private sector that 
funded $543 million in energy efficiency projects through Energy Savings Perform- 
ance Contracts. 

Of particular value in reducing Army environmental expenditures is the applica- 
tion of sustainability and environmental variables to the Future Combat Systems 
(FCS) design and development. This approach minimizes life cycle costs by reducing 
energy consumption and hazardous materials generation while increasing efficiency 
and combat effectiveness. At Fort Leonard Wood, Missouri, the Army is testing al- 
ternative fuels for tactical vehicles, such as the light High Mobility Multi-Purpose 
Wheeled Vehicle, and at the motor pool where two thirds of vehicles now use alter- 
native fuels. Given that in Iraq the U.S. is consuming approximately 56 million gal- 
lons of fuel per month, the benefits of these programs are significant and save 
lives. 

The Army’s energy and water conservation program has developed five initiatives 
to reduce energy consumption, water pollution and costs. The drivers of this pro- 
gram are to eliminate energy waste, reduce dependence on fossil fuels, increase en- 
ergy efficient buildings, conserve water resources, and improve energy security and 
resulted in solar energy based communities and the adoption of U.S. Green Building 
Council’s Leadership in Energy and Environmental Design (LEED) silver standards 
for new military building construction. The Army sustainability program has been 
successful at the global level because it demonstrated its value to military com- 
manders. Reduced energy costs at bases release more funding for operations, main- 
tenance and training. Maintaining or restoring oxygen producing forests and wet- 
lands ensures realistic training ranges and garners public support for base expan- 
sion. While many DOD energy projects are underpinned by rising energy costs and 
insecure sources of supply, the Army sustainability program adds another dimen- 
sion, global resource conservation. 

The Air Force has taken a similar direction in its efforts to deal with energy, secu- 
rity and the environment. In an address to the recent Southern Command 
(USSOUTHCOM) Environmental Security Conference in Miami, Kevin Billings, 
Deputy Assistant Secretary of the Air Force for Energy, Environment, Safety and 
Occupational Health, spoke at length about the way the Air Force is addressing en- 
vironmental and ecological issues and seeking to reduce the $7.0 billion that the Air 
Force spends on energy resources each year. Like the Army, the Air Force is focused 
on building energy efficient LEED infrastructure and finding synthetic fuels to 
power its aircraft and ground equipment. In 2006, the Air Force consumption of re- 
newable energy totaled approximately one million kilowatt hours. It is partnering 
with the Department of Energy’s National Energy Technology Laboratory to im- 
prove carbon capture, sequestration and reuse technology, which will be necessary 
for coal conversion to synfuel, and to use biomass to power its synthetic fueled fleet. 
These programs and the base “greenway” concept which preserves forests and nat- 
ural terrain, speak directly to reducing overall energy consumption, improving en- 
ergy efficiency and mitigating the effects of greenhouse gases. 

There are two major DOD energy task forces nearing the completion of their 
work. The Defense Science Board Task Force on DOD Energy Strategy is examining 
DOD energy usage practices to determine technological opportunities for reducing 


Institute of Land Warfare, Association of the United States Army, “Sustaining the Mission, 
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^^Ibid, p. 12. In a combat environment, reducing the energy consumption of military vehicles 
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energy consumption while still achieving mission, force structure, and global posture 
objectives.^® The DOD Energy Security Task Force, headed by the Director, Defense 
Research and Engineering, is defining an investment strategy to increase energy ef- 
ficiency, reduce fossil fuel dependence, identify alternate energy sources and in- 
crease operational readiness.^'^ Whether these reports will recommend a formalized 
DOD program for energy security remains to be seen but they have the potential 
to make significant contributions to reducing DOD’s carbon footprint and providing 
economic incentives to the private sector to undertake climate change related 
science and technology research and development (RED). DOD is the Nation’s larg- 
est single consumer of oil, with daily consumption of 340,000 barrels per day, or ap- 
proximately 1.8 percent of U.S. total.^^ 

GEOPOLITICAL LEVEL 

At a geopolitical level, the Department of the Navy has partnered with other 
agencies to begin an analysis of the climate change related, security implications of 
greatly reduced ice sheets in the Arctic. The rapidly warming Arctic is an area of 
intense geopolitical interest to the U.S. and other world powers. Historically locked 
under a sheet of ice that denied resource access and economic development, and the 
passage of commercial or military surface ships, the warming of the climate has led 
to significant increases in the year round temperature of the region. The current 
rate of ice melt exceeds those predicted by the IPCC report published in June 2007 
and portends an era of intense State activity to establish territorial control, resource 
access, and to come to grips with the geopolitical implications of significant environ- 
mental change.^® The U.S. Navy has been encouraging this analysis. 

In 2001, the Navy co-sponsored with the Arctic Research Commission the Naval 
Operations in an Ice Free Arctic Symposium. The symposium identified the oper- 
ational implications of an ice free Arctic for naval operations, reviewing possible 
naval missions and future operational requirements. This salient event drew the at- 
tention of many naval stakeholders to such critical strategic issues as, the Seas of 
Oktotsk and Japan remaining ice free year round and the Canadian Archipelago, 
and the Russian coast being open to navigation by non-ice strengthened ships dur- 
ing the summer months. It also recognized the economic importance of greater Rus- 
sian access to its substantial Arctic resources (energy, mineral, timber) and specu- 
lated on climate change affects on the Arctic hydrological processes and resultant 
sociological changes.^'' Of particular note, it pointed out such vulnerabilities as the 
U.S. having only three polar ice breakers, and the strategic importance of bilateral 
and multinational alliances in defining territorial boundaries, and interpreting the 
United Nations Convention on Law of the Sea (UNCLOS).^® 

The U.S. Navy conducted a second event in July 2007, Symposium: On the Impact 
of and Ice-Diminishing Arctic on Naval and Maritime Operations. This symposium 
extended the focus of the 2001 meeting and emphasized oil and gas exploration in 
response to heightened demand in Asia, the importance of collecting marine geology 
and geophysical data to support U.S. territorial claims and the strategic implica- 
tions of commercial shipping. The persistence of elevated year round, Arctic tem- 
perature measurements, warmer water moving north through the Bering Strait over 
the last decade, and the unexpected retreat of Arctic ice at a rate exceeding most 
computer models added a sense of urgency to the deliberations.^® 

The importance of these naval sponsored exchanges to U.S. geopolitical interests 
was underscored in August when the Russian Antarctic Research Fleet flagship fol- 
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lowed its nuclear powered ice breaker to the North Pole, where two Russian parlia- 
mentarians descended in a Russian mini-sub to the Arctic Sea floor. After leaving 
a titanium Russian flag staking Russia’s claim to the Arctic, one of the Russians, 
Artur Chilingarov said, “we must prove the North Pole is an extension of the Rus- 
sian Continental Shelf,” and subsequently, “the Arctic has always been Russian.” 
Canada has been expeditious in registering its concern over Russian territorial am- 
bitions, and for good reason. Some estimates by geologists posit that 26 percent of 
global oil and gas resources as well as significant non-fuel mineral resources may 
soon be accessible in the Arctic via the northern sea route.^® Canadian Foreign Min- 
ister, Peter McKay, dismissed the Russian claim, but Canada is planning on build- 
ing eight additional patrol ships. This climate change phenomenon may also inten- 
sify existing territorial arctic disagreements between Canada, Denmark, the U.S., 
Norway and Russia.^® 

Russia’s geopolitical initiative is more worrisome when set in the context of its 
strategic plan to reestablish itself as a world power. Russia is realizing significant 
wealth from its sales of oil and natural gas and is bartering access to these re- 
sources for power and influence in both Europe and Asia. Moreover, Russia has ini- 
tiated a geopolitical strategy for engagement in Asia based upon weapons sales to 
salient states and the reconstitution of its regional military forces and bases. 

Russia was the leading arms exporter to Asia from 1998 to 2005, with $29 billion 
in sales. Key recipients include China, India, Iran, which agreed to acquire a $700 
million air defense system in 2005, and Indonesia. Indonesia, which is a littoral 
state to the oil choke points of the Sunda and Malacca Straits, with a Muslim popu- 
lation of 200 million, signed a $1 billion arms agreement that includes quiet and 
efficient Kilo-class submarines. Revenues from resource and arms sales will con- 
tribute to Russia’s stated plans of reconstituting its Far East forces and Pacific fleet. 
These plans include building six new aircraft carriers, three of which would be sta- 
tioned in Asia, and refurbishing its submarine base on the Kamchatka Peninsula, 
which fronts the Bering Sea.®®-®'^ 

Climate change has the potential to alter the geopolitical arena in which the quest 
for State power in the contested Arctic. The currently affected areas range from the 
Arctic to resource rich Africa, where China is aiding drought stricken states as a 
quid pro quo for resource supply, and to South Asia, where access to glacial melt 
waters is of vital importance. If IPCC predictions prove accurate, to project U.S. 
power overseas will require extensive reexamination. 

REGIONAL LEVEL 

At the regional level, the Department of Defense has taken action that addresses 
the destabilizing issues climate change can multiply. Department of Defense docu- 
ments now stress the importance of proactively addressing destabilizing issues. The 
2006 Quadrennial Defense Review (QDR) states that the transformed DOD seeks to 
undertake “preventive actions so problems do not become crises.”®® DOD Directive 
3000.05, Military Support for Stability, Security, Transition, and Reconstruction 
(SSTR) Operations, stated that the immediate goal of stability operations, “is to pro- 
vide the local populace with security, restore essential services, and meet humani- 
tarian needs.” Significantly, DOD Directive 3000.05 says, “stability operations are 
a core U.S. military mission. . .they shall be given priority comparable to combat 
operations.”®® These strategic level documents are important because they provide 
guidance to the Combatant Commands whose responsibility it is to translate policy 
into operations and planning at the regional level. Climate change makes a 
proactive regional security strategy essential. 

The Combatant Commands should be thought of as the tip of the DOD spear, 
serving as they do as the military elements that execute DOD policy. They have two 
primary missions, war fighting and engagement. The operational plans that allow 
them to prepare for regional contingencies and be prepared to address operational 
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threats to U.S. security interests are classified in nature. The engagement functions 
are generally unclassified and delineated in Theater Security Cooperation Plans 
(TSCP). The TSCP are designed to build good will and access with regional states, 
develop influence and partner military capabilities. The benefits of the TSCP pro- 
grams are striking. General Tony Zinni, when serving as the Commander of the 
Central Command (USCENTCOM), often stated that if he did engagement right, he 
would not have to do war fighting. General Zinni proved that point when he 
interceded in the military conflict between India and Pakistan over Kashmir and 
encouraged a de-escalation of that conflict between the two nuclear powers. 

A major function of the TSCP is to work with host nation militaries to build their 
capacity for and interest in supporting civilian authority. Because many developing 
countries have thinly staffed civilian agencies, the effectiveness of these agencies in 
protecting the vital resources of their countries and dealing with non-military 
threats is often limited. All too often, civilian agencies dealing with environmental 
security, resource conservation and climate change related threats are provided the 
least amount of governmental resources. However, the well-resourced, host nation 
militaries can provide substantial support to civil authority: good communication, 
presence on distant frontiers and in border areas, good transportation assets, tech- 
nical expertise, security missions, and preparation for crises and disasters. They are 
usually the best funded of all government agencies. Dedicating a portion of military 
capabilities to supporting these civilian agencies as they seek to confront environ- 
mental security and climate change issues, may be the difference between their fail- 
ure and success; it may also mean the difference between increased desertification 
and the loss of arable land, deforestation, the spread of water borne diseases and 
large scale destabilizing migration. Because the effects of climate change can en- 
flame preexisting tensions and trigger conflict, it is an excellent preventive defense 
strategy to use the TSCP proactively to address these destabilizing environmental 
security issues. The Combatant Commands have active programs to build the nec- 
essary military supporting capabilities and encourage regional military capacities 
and capabilities to combat the effects of climate change. 

The Combatant Commands have existing environmental security and disaster 
preparedness programs. New leadership at several of the Commands is renewing 
the priority of their environmental security programs at this opportune time of en- 
hanced awareness of the link between climate change and security. At 
USSOUTHCOM, Admiral James Stavridis has directed his Command to reenergize 
its focus on environmental security. On September 17th and 18th, 2007 he opened 
USSOUTHCOM’s the fifth major environmental security conference, which brought 
in critical regional allies and the U.S. interagency community to explore new ways 
to create effective partnerships in addressing climate change and other environ- 
mental security issues. The USSOUTHCOM program has been particularly success- 
ful. These major regional environmental security conferences have been attended by 
state presidents, vice presidents and ministers of defense and environment. In close 
cooperation with DOS Environmental Hubs in Brazilia and San Jose, the Command 
has built regional multilateral and interagency cooperation by conducting train the 
trainer workshops that brought together the police, civilian environmental man- 
agers and military forces for common training in addressing such climate change 
issues as fire fighting, deforestation and disaster preparedness. In a region where 
governments struggle with narco-terrorists, limited resource’s category four or five 
hurricanes and maintaining governmental legitimacy of democratic states, the de- 
velopment of this capacity is a welcome contribution to regional stability. 

The USCENTCOM, which began its environmental security program under Gen- 
eral Tony Zinni, built environmental security programs for its three sub regional 
areas: the Central Asian States; the Arabian Gulf; and the Horn of Africa. These 
programs have been particularly valuable and credited by the USCENTOM Deputy 
Combatant Commander with improving U.S. -regional State relations in regions of 
critical importance to U.S. national security and the war on terrorism. During the 
ongoing Iraq War, the Command has focused on water, medical issues and disaster 
preparedness in conferences, workshops and exercises with the Arabian Gulf coun- 
tries supporting U.S. war efforts. In the arid Central Asia States, the Command ad- 
dressed such issues as scarce water resources, salt resistant agriculture and disaster 
preparedness. In the Horn of Africa where droughts, migration, flooding and failed 
states are regular issues, the Command was instrumental in creating a multi- 
national Center of Excellence for Disaster Management training in Nairobi, Kenya. 
Praised by Kenya’s Vice President at its opening for addressing regional humani- 
tarian issues, the Center continues to train regional military and civilian crises 
managers able to direct regional resources against multiple climate change related 
threats. The arrival of former USPACOM Commander, Admiral William Fallon to 
USCENTCOM has resulted in reexamination of Command programs in light of the 
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restructuring of Combatant Command Area of Responsibility (AOR) and the loss of 
the Horn of Africa to the new Africa Command (USAFRICOM). The plans and policy 
directorate is actively exploring the use of environmental security and climate 
change to address the Command’s evolving priorities. 

In the Pacific Command environmental security has long been part of regional en- 
gagement efforts. Transnational issues, such as terrorism, and illegal logging and 
other trafficking activities play a major role in threatening U.S. interests in the re- 
gion. USPACOM has used these issues to huild multilateral cooperation, and over- 
come misperceptions of U.S. foreign policy. Responding to partner nation military 
requests, USPACOM has stressed non-kinetic approaches to addressing the terrorist 
threat. The Command has treated terrorism as an insurgency, in which the center 
of gravity is the population. Underlying conditions such as inadequate fresh water, 
poor disaster management, and the illegal exploitation of resources, threaten gov- 
ernmental legitimacy and invite the introduction of extremist ideology. In Southeast 
Asia, the Command cosponsored a series of conferences and workshops examining 
the role of these underlying environmental conditions in the growth of terrorism. 
These activities resulted in best practices workshops hosted by regional states in 
which the host countries educated other nations in the use of the military element 
of power to mitigate developmental issues such as poor soil fertility, reforestation, 
flood control and drought management to build governmental legitimacy and good 
will. On the Philippine Archipelago, Cholo and Basilan, the Pacific Special Oper- 
ations Command (SOPAC) worked closely with the Philippine Armed Forces and 
local civilian authorities to successfully apply these lessons and defeat the terrorist 
threat. 

In the vast USPACOM area of responsibility, changing climate patterns have af- 
fected monsoon intensity, giving rise to increased flooding and droughts. Other nat- 
ural disasters, such as tsunamis, earthquakes and erupting volcanoes further chal- 
lenge regional government efforts to address human security problems. Using its 
Multinational Planning Augmentation Team (MPAT), USPACOM facilitated the cre- 
ation of a multilateral disaster response program and common standard operating 
procedures that have the capacity to deal with climate change effects and other dis- 
asters. The ability of USPACOM and its regional allies to successfully respond to 
these crises has paid large dividends. In Indonesia the effective response of the In- 
donesian and U.S. Armed Forces to the Aceh tsunami enhanced the legitimacy of 
the newly elected democratic government and resulted in a decrease of 20 percent 
in the popularity of the A1 Qaeda franchise, Jamaah Islamiah, and a 30 percent in- 
crease in the popularity of the United States.^'' Recognizing the power of meeting 
these soft security threats, the new USPACOM Commander, Admiral Timothy 
Keating is including environmental security as a major topic in his October 2007 
Chiefs of Defense Force Conference. 

Newly created, USAFRICOM’s mission is predominantly humanitarian assistance 
driven, encouraging stability in the fragile petroleum and minerals rich, but drought 
and flood plagued continent. The Command identifies the threats to stability in its 
region and works with host nation military, regional organizations, the U.S. inter- 
agency, and other non-governmental organizations to build the local capacity to 
mitigate those threats. It is currently holding a series of sustainability workshops 
in which all of these organizations provide their insights into theater security co- 
operation planning. Most of the threats to stability in the region are environmental 
in nature. For example, in the Sudan and Nigeria, tensions between different reli- 
gious and cultural groups are erupting into violent conflict because of the persistent 
drought and competition between herders and farmers for increasingly scarce arable 
land and water. Other climate change related issues threatening stability include 
disease, decreasing marine resources, drought, flooding and soil erosion. While the 
Command will be responsible for military operations against the evolving terrorist 
threat in weak or failed states, its primary mission is to address the underlying hu- 
manitarian conditions and poverty that encourage the spread of terrorist ideology 
and threaten regional stability. The chronic weakness of many African states makes 
them particularly vulnerable to predicted climate change. 

It may be useful to conceptualize the role of the Combatant Commands in ad- 
dressing this destabilizing issue as creating climate change resilient communities. 
The National Oceanic and Atmospheric Administration (NOAA) was tasked by Con- 
gress in 1994 to assess tsunami awareness and preparedness for parts of the United 
States. As a result of their analysis and research, NOAA developed a concept for 
mitigating the damage of tsunamis: it is called Tsunami Resilient Communities and 
was created “to provide direction and coordination for tsunami mitigation activities 


Interview, Dr. Ermaya Suradinata, Governor, National Resilience Institute, Jakarta, Indo- 
nesia, June 21, 2005. 
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in the absence of a disaster.” Recognizing that no mitigation effort would be suc- 
cessful without the support of local communities, NOAA designed a plan to leverage 
planning, education and awareness to minimize losses and reduce fatalities and 
property damage. The seven (7) variables of resilient communities are designed to 
enhance national. State and local capabilities by: determining the threat; prepared- 
ness; timely and effective warnings; mitigation; public outreach and communication; 
research; and international coordination. This concept can easily be adapted to cli- 
mate change and security. 

CONCLUSIONS AND RECOMMENDATIONS 

The Department of Defense is already doing much to address the security implica- 
tions of climate change. However, much remains to be done. 

Climate change is increasingly recognized as a multiplier effect for existing ten- 
sions and regional instabilities. It places additional stress on the state political sys- 
tem, complicating the ability of governments to meet the demands placed on the sys- 
tem by a suffering population, and reducing system resilience. This can lead to a 
loss of legitimacy, internal conflict, state failure and the growth of extremist ide- 
ology. Addressing the factors of sustainable development in a way designed to “sus- 
tain regional stability,” by building the capacity of states and local communities to 
mitigate the effects of climate change, would enhance the resilience of the political 
system and reduce the likelihood of state failure. The military, through its Combat- 
ant Command TSCPs, in close cooperation with U.S. interagency and international 
organizations, could play a significant role in creating climate change resilient com- 
munities. By enhancing the capabilities of regional militaries to support civil au- 
thority in applying the seven variables of resilience to the unique climate change 
effects on their countries, threats to regional stability and security can be reduced. 
This concept, however, needs to be led by the regional and international organiza- 
tions and other U.S. agencies in a synchronized and coordinated process. 

While it may be a popular perception that DOD has been reluctant to support cli- 
mate change mitigation strategies because of political issues, I contend that to be 
largely incorrect. It is only recently that the security dimensions of climate disrup- 
tion have attained national prominence and overcome the focus of climate change 
debate on the causes of climate change. A more important barrier to establishing 
a DOD wide emphasis on addressing climate change, greenhouse gases and their se- 
curity dimensions is the well reasoned argument that climate change and environ- 
mental security issues are soft security issues that should be addressed by civilian 
organizations with that primary function; the DOD is the only organization capable 
of fighting and winning the nations wars and dealing with hard security issues and 
conflict. The problem with this reasoning is that it is reactive in nature and dooms 
the U.S. to the expensive military solution of destabilizing regional conflicts that 
might have been prevented through proactive military intervention in its underlying 
causes. 

Soft security issues left untended have the potential to destabilize regions and be- 
come hard security issues which require the introduction of combat forces and 
threaten U.S. security interests. The costly humanitarian relief efforts in Somalia, 
Rwanda and Haiti are a case in point. As the Provincial Reconstruction Teams 
(PRTs) demonstrate, until the U.S. adequately resources foreign assistance and 
agencies such as DOS and USAID, DOD will have no choice but to assume these 
stability missions. Concern over such “mission creep” is a barrier to enhanced DOD 
leadership in the climate change and security area. The active involvement of the 
regional Combatant Commanders in building partner military capacity to address 
destabilizing soft security issues such as the effects of climate change is a cost effec- 
tive and proactive concept that should be reinforced by DOD priority and direct lan- 
guage in such influential documents such as the Global Employment of Forces 
(GEE) document. 

As the security dimensions of climate change become recognized and debated, 
DOD should become more directly involved. At the global level, DOD can save mil- 
lions of dollars and reduce its significant contribution to U.S. greenhouse emissions 
through such concepts as sustainability and incentivized energy efficiency programs. 
At the geopolitical level, DOD will realize new geopolitical vulnerabilities, revise its 
operational plans, determine possible new force structure adjustments, and order 
new weapons systems and capabilities such as ice strengthened naval vessels. At 
the regional level, climate change will exacerbate human security demands on frag- 
ile State political systems and present opportunities for Combatant Command re- 
gional capacity building to prevent failed states. Thus, for DOD, climate change 


“Tsunamis Tsunami Information": NOAA Watch: NOAA’s All Hazard Monitor available at 
http: / / noaawatch.gov / themes / tsunami.php 
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brings opportunity and will become a driver for environmentally efficient and oper- 
ationally less costly weapons systems, research and development and sustainable 
base management as well as heightened regional state interest in increased security 
cooperation. Certain events need to transpire in order to make this possible. 

• It is time to move beyond debating the causes of climate change and recognize 
climate change as the threat to U.S. national security that it is. 

• Appoint a DOD task force to define its roles and mission in addressing the 
climate change related threats to U.S. national security at the global, geo- 
political and regional levels. 

• While the ongoing National Intelligence Estimate and Military Advisory 
Board report are excellent first steps in coming to grips with the security di- 
mension of climate change, more research needs to be done. Climatic Disrup- 
tion has the potential to create multiple major disasters beyond the manage- 
ment capabilities of the national security community. Where are U.S. security 
interests threatened; how should these threats be addressed and by which or- 
ganizations; and what resources will be required? 

• DOD should direct the Combatant Commands (through its Global Employ- 
ment of Forces (GEE) document) to consider climate change as a primary en- 
gagement issue. Good governance is the best defense against the destabilizing 
effects of climate change. Sustain stability by building climate change resil- 
ience. 

• Appoint a senior DOD official to prioritize and synchronize DOD climate 
change activities. 

• Because of its size, resources and capabilities, there is a danger that DOD 
may be seen as the “Mr. Fixit” of the U.S. climate change issue. This should 
not be DOD’s role. DOD can reduce its energy consumption and carbon emis- 
sions; it can encourage technological research development in energy con- 
servation, clean fuels, and alternative energy; it can prepare for military re- 
sponses to new geopolitical realities; it can be proactive in building regional 
capabilities, and alliances to create climate change resilience and preserve re- 
gional stability. These missions make sense and will result in major sources 
of savings for energy, waste disposal and combat force deployments. However, 
DOD should not assume the climate change responsibilities of other agencies. 

• The White House and Congress should insist on properly resourcing agencies 
such as the Department of State, USAID, USGS, EPA and NOAA so that they 
may properly execute these climate change missions. The current limitations 
of DOS and USAID in reconstruction and stabilization should not become a 
model for the DOD role in addressing climate change. 
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Discussion 

Ms. Hooley. And thank you very much. 

I do have some questions. Again, very interesting testimony. 
Would like to talk to you further about the work that you are 
doing. 

Are Current Multinational Structures Sufficient? 

First of all, this is a question to all three of you. Are the multi- 
national structures for cooperation that we have in place adequate 
to meet the scope of the challenges. Are we facing a moment in the 
not-too-distant future when new institutions will be needed? Has 
the time come when we should be thinking about designing and 
creating them? 

And you can go in any order you want, anyone that wants to an- 
swer first. Don’t be bashful. 

Dr. Butts. Madam Chairman. 

Ms. Hooley. Yes. Dr. Butts. Yes. 

Dr. Butts. I think we have the institutions in place that we need 
to work the problem. It is a matter of assigning a priority and re- 
sources. That is not to say that for all security issues we shouldn’t 
have a re-architecturing of our security apparatus; but in terms of 
dealing with this issue from my perspective, I think we can go a 
long way towards solving many of these problems and promoting 
resilience and dealing with the stability aspects of this by cre- 
atively using the institutional resources that we have in place. 

Dr. Price-Smith. I will go next if that is fine, Alex. I would say 
in the realm of global public health, no. I don’t think that global 
institutional structures and institutions are adequate to deal with 
the issue at this point in time, and the analogy would be looking 
at the global HIV/AIDS epidemic, which has ravaged much of the 
developing world over the last few years. It continues to expand. 

In recent work I have done on the HIV/AIDS epidemic, UNAIDS 
has painted a very rosy picture for you. But in fact, when you take 
the data and crunch it and look at it, the epidemic continues to ex- 
pand in South Asia, in East Asia, certainly in Russia and the 
former Soviet Republics, and other regions of the planet as well. So 
even though there has been some decline in HIV, it is not uniform. 
In fact, it continues to expand. Malaria is not under control what- 
soever. Dengue fever is restricted right now by temperature radi- 
ance and vectors, but it may expand. 

And I am very concerned about the lack of funding for the WHO, 
the World Health Organization. I am very concerned about the lack 
of human capital within that organization. I think that organiza- 
tion has suffered historically from some rather poor leadership in 
recent years. I know I am not going to be invited to their parties 
anymore for saying this, but I have my concerns. 

And so I think that the United States in particular needs to truly 
reassess the WHO and try to augment its capacity to deal with 
some of the changes that I foresee. 
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Ms. Hooley. If you were king for a day — I just want to follow 
up on your answer — how would you organize it? What do you think 
we need to do? 

Dr. Price-Smith. Wow. Thank you, Madam Chairman. I would 
look at the politicization of that organization over the years, and 
I would try to address some of the things that have gone on there 
in terms of demoting key personnel for what I see as political rea- 
sons. I will give you one example. 

Dr. David Heymann was in charge of the Polio Eradication Ini- 
tiative for many, many years. He achieved spectacular successes, 
and yet because of his successes he was, I won’t say demoted, but 
removed from that position. And of course, polio has exploded out 
of Sub-Saharan Africa back into South Asia, I believe largely as a 
result of that. 

So I think that a study should be undertaken to look at that type 
of reorganization. And if the Congress was going to task us with 
something, we would be pleased to undertake that. 

Ms. Hooley. Thank you. Dr. Lennon. 

Dr. Lennon. Thank you. Madam Chairman. I come at this more 
from a geopolitical angle, and one of the things that has struck me 
in my brief analysis of climate change is how incredibly quickly 
this issue has jumped up on the international scene. 

And I think about your question in two ways: institutions to ad- 
dress the causes of climate change and institutions to address the 
consequences of climate change. I think for most analysts, you hear 
the words “mitigation” and “adaptation” come up, and there is an 
increasing sense that some of both is going to be needed to address 
the challenge as it emerges and as it becomes clearer what we are 
dealing with over time. 

On the front end of dealing with the causes of climate change, 
I think you are only beginning to see existing international institu- 
tions deal with the issue. You had it at the US-EU Summit in 
April, at the G-8 Summit in June, at the APEC meeting in Sep- 
tember. You now have a new Major Emitters Conference today and 
tomorrow. All of this proliferation within existing institutions I 
think is probably the right way to manage the issues, as well as 
supplement it with new bilateral conversations. 

To my knowledge there is no bilateral conversation with China, 
for example. The focus is exclusively on climate change as an issue. 
It is dealt with as a subset of the senior economic dialogue or as 
an energy issue exclusively rather than as the broader con- 
sequences that may be involved with climate change. 

On the consequence side I think Dr. Butts is better equipped 
than I am to answer it. You have seen some initial cooperation in 
things like the response to the Indian Ocean Summit that has to 
jump up on a regional basis. But the pre-positioning of some form 
of, if not institutional cooperation, at least informal cooperation 
that could be drawn upon when a crisis emerges, could be bene- 
ficial to deal with future events like an Indian Ocean tsunami if 
they occur in the future. 


Disease Vectors 

Ms. Hooley. Thank you. Dr. Price-Smith, in your written testi- 
mony you say the balance of available evidence indicates that glob- 
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al climate change will shift the distribution of disease vectors into 
new regions and thereby afflict previously uninfected populations. 
Can you state some cases in which this process is already under- 
way or, given the existing trends in global warming, appears like- 
ly? 

Dr. Price-Smith. Yes, Madam Chairman. In fact, one of the best 
examples of this has been the expansion of mosquito-borne malaria 
into the city of Nairobi in Kenya, which epidemiologists that I am 
familiar with attribute directly to the increasing temperatures — 
nighttime temperatures in particular — of Nairobi, which have al- 
lowed the mosquitoes to thrive at that altitude. 

There is not sufficient information across all types of pathogens, 
so we need to do greater studies. I can give you another: There is 
evidence that cholera is responsive to temperature. And cholera 
tends to be transported throughout the oceans in the form of algal 
blooms. So the cholera bacilli actually go into the algae blooms, and 
then they drift across the ocean currents. What tends to happen is 
that it is associated with non-linear progressions of sea-surface 
temperature. But as sea-surface temperature increases to a certain 
threshold point, you will suddenly see an explosion of algae, and 
that explosion of algae correlates with an explosion in cholera bac- 
teria. 

And so, again, we may see, you know, not a lot of cholera for 
some time, and then suddenly you will hit that threshold point, 
and you may see an explosion of it. 

DOD Thinking About Climate Change 

Ms. Hooley. Thank you. Dr. Butts, according to your written 
testimony the Defense Department has no overarching directive or 
policy guidance that directs DOD organizations to address the secu- 
rity threats of climate change or act to mitigate its effects. Does 
this mean that the Department has applied no strategic thinking 
to how it would deal with problems of climate change, that climate 
change may provoke? If so, what steps in your view could be taken 
to remedy this? 

Dr. Butts. Well, this morning I think we heard General Sullivan 
address the fact that he thought that many of the leaders at De- 
partment of Defense were actively thinking about climate change 
and had undertaken activities that were related to it. And I would 
agree. 

The results of that Defense Science Board study that Mr. Wool- 
sey is on will demonstrate that there is much thinking going on in 
energy. You can look at the work of the Deputy Assistant Secretary 
of the Army for Installations and Environment, Mr. Tad Davis’s 
work on sustainability and the ability there to reduce energy con- 
sumption and promote the use of scarce resources in an efficient 
fashion. 

But most of these efforts have been driven by economics and na- 
tional security, reduce dependence on unstable sources of energy 
supply, reduce our expenditures on energy, reduce the vulnerability 
of task forces that must carry supplies of fuel to the front. 

What is missing is an overarching set of guidelines that tell all 
elements of the Department of Defense to examine the security di- 
mensions of the climate change phenomenon and apply it to their 
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work. And if this were to reflect a national security strategy men- 
tion or directive to do so, then Department of Defense would ad- 
dress it through its own strategic documentation, and we could get 
a greater return on investment. 

It is being done in a decentralized fashion. There are many 
things that are being done, but they haven’t been coordinated. It 
hasn’t been applied universally across all of our combatant com- 
mands, for example, and I think improvements can be made. 

Ms. Hooley. Let me just ask a follow-up question to you. Is the 
Department of Defense — you talk about that they have done some 
things in terms of global climate change, but has there been sort 
of an overall directive in terms of, “Here are all the things that you 
can do to make your buildings more energy effective”? “When you 
build new buildings, this is what you need to do.” I know the num- 
ber of vehicles you have trying to cut down on clearly using oil, gas. 

But is there a Department, or people at the top level, saying, 
“We have to do this”? Okay. 

Dr. Butts. Not that I know of. Madam Chairman. And I think, 
though 

Ms. Hooley. But it would be a good idea? 

Dr. Butts. Yes, ma’am. I agree, and I think that it takes a cer- 
tain amount of time for these new strategic issues to take hold in 
the security community. Dr. Lennon pointed out that the focus on 
the security dimensions of climate change is rather recent. 

Ms. Hooley. Right. 

Dr. Butts. The CNA Military Advisory Report that General Sul- 
livan shared was only brought out in June. The NIE on climate 
change and security hasn’t been published yet. So these are drivers 
that bring the attention of people in key leadership positions so 
that they will be^n to consider it and apply it across the board. 

But at this point, to my knowledge there isn’t anything that 
speaks to climate change in an overarching fashion at Department 
of Defense. 


More on the IPCC Report 

Ms. Hooley. Thank you. Dr. Lennon, the draft of the chapter by 
John Podesta and Peter Ogden, on which your testimony con- 
centrates, declares inevitable the AIB greenhouse gas emission sce- 
nario of the Intergovernmental Panel on Climate Change. It is a 
scenario that includes massive food and water shortages, dev- 
astating natural disasters, and deadly disease outbreaks. The draft 
chapter further states that there is no foreseeable political or tech- 
nological solution that will enable us to avert the majority of the 
climate impacts projected in the IPCC scenario. 

If this is so, what are we to do, and where do we begin? 

Dr. Lennon. As you mentioned, the work that John Podesta and 
Peter Ogden had done focuses in part on the consequences over the 
next 30 years, and in that time, in the generation from our inter- 
action with scientists that work with the committee, one of the 
things that surprised me was their advice that essentially over that 
period of time we know what is likely to come about. It could be 
even worse than that if you get these negative, or “positive,” feed- 
back effects, ironically titled, that Jim Woolsey spoke about this 
morning. 
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I think it is likely that those will come about based on the 
science coming in. One of the sort of clashes at the communities 
that we found in our study was that a lot of the national security 
community was frustrated with how cautious the scientific commu- 
nity was — obviously, or somewhat ironically, because they wanted 
the scientific community to give more definitive answers, which 
someone in the position of government would require from their 
staff even in imperfect information, which is what the national se- 
curity community is used to dealing with. The scientific community 
didn’t have that pressure, so they didn’t face that. 

That, I think, was the presumption behind Podesta and 
Ogden’s — I don’t want to speak for them — ^but behind their assess- 
ment that it was inevitable and that it may be even worse than the 
IPCC assessment because of the natural cautiousness built into the 
scientific community in a consensus-driven process — as opposed to 
those in the national security community that are used to working 
with imperfect information and what to do about it. 

Now, the answer to the question what to do about it frankly goes 
beyond the scope of what we did in the project. We essentially 
peeled off the front end of whether it is occurring from the back 
end of what to do about it. But it did raise consequences that 
brought concern to the national security community in a way that 
the project was designed, to try and raise the issues and what they 
should begin to be thinking about, rather than what to do about 
it as quickly as possible. 

Policy Measures to Reduce Spread of Disease 

Ms. Hooley. Dr. Price-Smith, are there policy measures besides 
those designed to arrest or reverse climate change itself that can 
help forestall or mitigate the effects of the changes in disease inci- 
dence and prevalence that are likely to result from that? 

Dr. Price-Smith. Thank you. Madam Chairman. Yeah. That is 
an interesting question: What can we do in terms of policy? 

Before I answer that, if I can return to your prior question on 
evidence, and then we can proceed from there into the policy realm. 
I have been thinking about it a little bit more. In fact, there is con- 
siderable data now coming out of Bangladesh, and what the sci- 
entific, the epidemiologist, what the scientific community has been 
doing is using the El Nino Southern Oscillation effect to model 
long-term climate change, but to truncate it temporally and to 
measure the short-term changes and try to project from them the 
impacts on infectious disease. 

And what Rodo and others have found is that in Bangladesh a 
lot of diseases, in fact, correlate very highly with El Nino Southern 
Oscillation changes. Similarly, in Peru there is evidence as well 
that diarrheal diseases and other intestinal diseases respond to 
changes in winter temperatures. 

And, again, this is a very nascent field, and I am a political sci- 
entist, so it is unusual that I am speaking on those issues. But as 
the evidence accumulates, we will be able to provide you with far 
better answers as to how these things may be correlated. 

Now, what I am actually proposing in terms of a policy measure 
is, we need to establish these empirical links. Are these empirical 
links, in fact, generalizable around the world? To do that, what 
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would need to happen is that Congress or another body might es- 
tablish a task force on this issue, and we would actually go out and 
measure these changes in epidemiological indicators such as vec- 
tors and pathogens. And this would involve the formation of an 
inter-disciplinary team of researchers including epidemiologists, 
economists, political scientists, and so forth to see, all right, how 
do these changes occur and what are the consequences in a short 
span of time for those territories? And we could do that. 

In terms of policy measures, once we have established that, in 
fact, these correlations hold over the globe, sure, there are some 
things we can do. We can, in fact, ask the WHO to reprioritize its 
budgetary expenditures — ^because for a long, long time the WHO 
has been fixated upon chronic illnesses and not necessarily upon 
infectious diseases. And so I suggest that we might approach the 
WHO and say: “Look, we would like you to target a little more 
funding towards areas X, Y, and Z in the realm of pathogens.” 

Additional policy measures: I think that funding USAID and its 
initiatives to deal with diseases like malaria, dengue, diarrheal dis- 
eases, and so forth is excellent but should continue perhaps at a 
greater level. So I would advocate that. 

And in general, I think that the U.S. Federal Government needs 
to be more cognizant of the role that disease plays in instability 
throughout the developing world. If you look at a Mercator projec- 
tion map of the planet, you will notice that most of the industri- 
alized nations in the world happen to be in the temperate zones 
and not in the tropical regions. And as many historians of public 
health have argued, such as Alfred Crosby and William McNeill, 
there is a correlation between the burden of disease in the tropics 
and not only the economic underdevelopment of those societies, but 
also perhaps the political stability of those regions, or the political 
instability of those regions. 

Thank you. 

U.S. Assistance in Major Global Disasters and 
Emergencies 

Ms. Hooley. Thank you very much. Dr. Lennon, in your written 
testimony you predicted that the United States will often be sought 
as a global first responder in the immediate aftermath of a major 
natural disaster or humanitarian emergency. What should be the 
limits of U.S. participation, and are there mechanisms either exist- 
ing or yet to be created whereby such responsibility might be 
shared? Should the United States develop a policy regarding its ful- 
fillment of this role, or is it inevitable that this will be determined 
on a case-by-case basis? 

Dr. Lennon. Thank you. I think it is both inevitable that the 
U.S. will be sought for its assistance in response to a disaster, pri- 
marily because the U.S. military is the only one capable of pulling 
off the size of an operation that would be required in some of these 
cases, as it was after the tsunami in the Indian Ocean in 2004. But 
I also think that in some cases the United States will want to step 
up to that role in its position as a global leader. 

There is no question that there are limits to what the United 
States should do. I would probably phrase those as guidelines that 
should guide U.S. responses. If there are incidents in some coun- 
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tries, not only may the U.S. not want to respond to it, but it may 
be the case that those countries wouldn’t accept responses from the 
United States if there are particularly bad relations with that 
country. It may be an opportunity to improve relations with those 
countries, at least by offering assistance, but it is unlikely to be ac- 
cepted for political reasons within those countries 

And a couple of examples: Again, the institutions that exist, I 
think, are less formal and more — if not ad hoc, then they are more 
informal. In the Asian cases I think we have had the informal co- 
operation that was quickly sought from other countries — such as 
Japan, India, Australia, possibly South Korea — that could serve as 
an informal regional factor to be able to respond to the demands 
of any crisis in the region. 

I think if something were to happen in Europe or the Middle 
East, the European Union would seek to respond sometimes by 
themselves, sometimes in cooperation with the U.S., depending on 
the demands. 

But, and to directly answer your question, I think there is no 
question that some of the responses are going to have to be made 
up as we go along based on the severity of the consequences them- 
selves. But we could go further in developing the types of guide- 
lines to understand the size of the operations that would require 
U.S. help and the political benefits as well as risks of doing so in 
those cases. 

Ms. Hooley. Yes. Dr. Butts. 

Dr. Butts. I wondered if I might add to that. 

Ms. Hooley. Absolutely. 

Dr. Butts. The Department of Defense has security and coopera- 
tion programs through its regional combatant commanders to deal 
with the militaries in their regions and build their capacities. And 
their capacities quite often, as it relates to climate change and en- 
vironmental security, has to do with the issue of disaster response 
and preparedness. 

We quite often try to — we meaning Department of Defense or the 
military — try to reach out to regional security organizations, 
ASEAN — or the ASEAN Regional Forum, which is the military ele- 
ment of that — to see if they might take a leading role in encour- 
aging that type of response. So that it doesn’t require the United 
States to come back and be the lead agent in each instance. 

So the Pacific command, for example, developed a Multinational 
Planning Augmentation Team, the MPAT, that worked with re- 
gional countries to draft a multinational disaster response SOP 
that deals with these types of issues. And then, through their exer- 
cises every year — Cobra Gold, for example, that is held in Thai- 
land — they train against those new SOPs and reinforce that. 

By focusing the guidance from Department of Defense to the re- 
gional combatant commanders on these types of issues, putting 
wording in there that encourages them to do more, we can 
strengthen those regional organizations and strengthen the mili- 
tary element of power within many of these developing countries — 
and use what is almost always the best-resourced agency within 
those governments to address that humanitarian dimension of cli- 
mate change or other natural disasters. 
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More on Disease Vectors 

Dr. Price-Smith. I would like to buttress my comments to your 
further question. Or, sorry, your prior question. 

And one thing that I think we might also do in terms of policy 
measures is that we might focus on social ingenuity and not nec- 
essarily technical ingenuity. Now, in this society we have a pro- 
clivity to focus on technological silver bullets and quick fixes and 
new vaccines and so forth. When the reality is dealing with infec- 
tious agents across the world, we might want to look at social rela- 
tionships and changing patterns of behavior. Particularly in terms 
of dealing with viruses, the reason being that viruses don’t respond 
to antibiotics, as we all know. 

And so a great historical example comes from the 1918 influenza, 
which I have been doing a lot of work on recently, and one of the 
best ways of dealing with pandemic influenza is not to go hunting 
for a vaccine or to rely upon tamifiu but rather to engage in what 
we call “social distancing.” In other words, people were told, “Don’t 
go to movie theatres, do not go to ballgames,” and so forth. 

All right: Voluntary quarantine. And one of the best social meas- 
ures that existed at the time was, in fact, the Civil Defense Asso- 
ciations that had been formed in response to the First World War. 
And those Civil Defense Associations went out and actually en- 
abled communities to deal with that pandemic from a grassroots 
level. 

Now, similarly, you might say, “Well, in terms of malaria we 
need bed nets, and we need various other forms of prophylaxes.” 
But one thing that disturbs me is there is a perennial focus upon 
technical ingenuity and money when it comes to dealing with glob- 
al health issues. And there is almost never a serious focus upon in- 
volving social measures and social scientists in terms of dealing 
with issues of contagion. And I think that really needs to be ad- 
dressed. 

Thank you. 

Ms. Hooley. First of all, I want to thank all of our witnesses. 
You did a terrific job, and again, bringing us a little different per- 
spective on global warming. Appreciate all of your comments. 

Changes in arctic ice, drought in Africa, these are real, contem- 
porary events that our witnesses suggest are a mere foreshadowing 
of what will come over the coming century. 

The witnesses have articulated the threats very clearly. They 
have offered some suggestions for action that may contribute to the 
mitigation of global warming. But this is just a start. We need to 
be better, and we need to better understand the full range of global 
warming consequences. 

We also need to work harder to build support for positive steps. 

Again, thank you for your time. I hope you will continue to en- 
gage with the Committee and with Congress. I think you have a 
lot to offer, a lot to contribute, and hopefully we will see some 
changes made. 

So, again, thank you very much for your time. 

[Whereupon, at 1:50 p.m., the Subcommittee was adjourned.] 
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Answers to Post-Hearing Questions 
Responses by R. James Woolsey, Vice President, Booz Mien Hamilton 

Questions submitted by Chairman Brad Miller 

Ql. Are the multinational structures for cooperation that we have in place adequate 
to meet the scope of the challenges that you expect climate change will pose? Are 
we facing a moment in the not-too-distant future when new institutions will be 
needed? Do you have any suggestions for designing and creating them? 

Al. The current multinational structures to meet climate change challenges are, in 
my view, inadequate. The most urgent need is to development international machin- 
ery that could manage a carbon cap-and-trade system. The European system has 
not worked well in the last few years and has produced a very low price for carbon 
dioxide, one that will have, at best, negligible effect on carbon emissions. Our own 
national system of cap-and-trade for certain sulfur emissions to deal with the prob- 
lem of acid rain has worked much better, probably in part because it only applies 
to one country and those involved in the system can have confidence that other par- 
ties will fulfill their obligations. 

Q2. Will government and business require new ways of working together in meeting 
the challenges of rebuilding and development that climate change may bring to 
some areas of the world? How do you see the two sectors’ current roles and mod- 
els for cooperation changing? 

A2. We need to learn from the history of success, and there has been some, of inter- 
national public and private cooperation benefiting the environment. For example, 
former Secretary of State George Shultz has written persuasively of the possibility 
of using the Montreal Protocol, which set up an international public-private system 
for dealing with chlorofluorocarbons, as a model for partnership to address climate 
change. 

Q3. In your written testimony, you state: “We have to learn to think about phe- 
nomena the way they in fact occur — nature is not always going to behave in lin- 
ear fashion because our minds tend to think that way.” Can you provide some 
suggestions as to how our citizens and our policy-makers can go about learning 
this new way of thinking? 

A3. This is a very difficult challenge. Perhaps seminars at universities and think 
tanks conducted by climatologists and other scientists (I would nominate Ray 
Kurzweil to be a leading figure) with journalists in attendance would be useful. We 
are mainly informed of these matters by the press and particularly those journalists 
who cover climate and related issues for major national publications. They should 
have priority in attending such seminars. 


Questions submitted by Representative F. James Sensenbrenner, Jr. 

Ql. Climate change is just one of many threats facing our nation today. Where does 
it stand as a priority in relation to other transnational threats such as ter- 
rorism, weapons proliferation, drug trafficking, smuggling, and organized 
crime? 

Al. I believe that climate change (although a “malignant” as distinct from a “malev- 
olent” threat as set out in my testimony) is an extraordinarily serious issue that 
can affect the lives of all of us, or at least our grandchildren. Thus I would put it 
more in the category of such threats as the proliferation of nuclear and biological 
weapons and large-scale terrorism, above the level of (still-serious) drug trafficking 
and organized crime. The key point, however, as my testimony sets out is that there 
are many things we can do that will address, and improve the resilience of our soci- 
ety to, both climate change and large-scale terrorism — particularly potential ter- 
rorist attacks on our energy systems. Thus if we are smart we may be able to deal 
with more than one major threat with each of a number of steps — for example, mov- 
ing away from oil’s monopoly on transportation fuel and moving both toward sub- 
stantially greater energy efficiency and distributed generation and production of 
electricity and fuels. 

Q2. What types of information are needed by national security officials to appro- 
priately characterize the potential effects of climate change on national security, 
and prepare for how to respond to those challenges? 
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A2. It seems to me there are two types of relevant information. One is the likely 
effect on our and others’ behavior and infrastructure insofar as it may require us 
to take steps to make our armed forces more effective. For example, we may need 
to take account in our design of our forces how to deal with refugee crises caused 
by increasing emigration out of nations whose water supply and crops become af- 
fected by climate change. Second, we may find that there are opportunities to build 
resilience into our military infrastructure — e.g., to make our military bases less vul- 
nerable to terrorist assaults on our electricity grid — at the same time the military 
contributes to a reduction in CO 2 emissions by developing affordable and efficient 
methods of using renewables or small nuclear reactors for on-base power. 

Q3. When you were the Director of Central Intelligence from 1993-1995 you presum- 
ably were tasked with establishing a budget for many of the intelligence agen- 
cies. Where did climate change fall as a priority within your budget? Where 
would you place it as a priority now? What types of other threats would you con- 
sider a higher priority? What types of other threats would you consider a lower 
priority? 

A3. Between February 1993 and January 1995, the two years I was DCI, climate 
change was not a particular priority in the intelligence community; humanitarian 
crises such as those in Bosnia and Somalia were front and center. We also did our 
best to assess trends in proliferation, terrorism, and international organized crime. 
The exception was that we continued the evolution of using our national intelligence 
collection systems, such as reconnaissance satellites, to improve the country’s knowl- 
edge of the environment. This was a matter of, principally, pulling together material 
that had been collected for other purposes or incidentally (a record of the shoreline 
of the Caspian Sea, e.g.). So what we were doing regarding climate change and re- 
lated issues was unique and useful, but entailed very little additional budgetary 
cost. The priority I would assign today is set forth in answer to Question 1, above. 

Q4. Many of the issues that climate change will exacerbate such as famine, disease, 
resource scarcity, and refugee migration are already issues that national security 
leaders have to deal with today. Would it be prudent to address these specific 
effects of climate change individually rather than in a generalized manner so 
that we can prioritize resources appropriately and direct resources to the issues 
that are more immediate or more threatening? Does an issue-by-issue “menu” ap- 
proach give us more flexibility in responding to challenges than attempting an 
all-or-nothing approach to climate change as a whole? 

A4. Intelligence collection, typically the most expensive part of the intelligence proc- 
ess by far, can rarely be prioritized in budget terms except by target. The choice 
of target is, in turn, affected by both the seriousness of the threat and the difficulty 
of penetrating it — e.g., we spend much more effort on collecting against Iran and 
North Korea than against less virulent and closed regimes, even ones that are some- 
what hostile to us. Climate change, being a “malignant” as distinct from a “malevo- 
lent” threat typically presents no collection target such as a hostile and closed re- 
gime from which we need to steal secrets. Normally with respect to climate change 
one is simply taking information collected by the Intelligence Community for other 
purposes (such as the record of the shore line of the Caspian), adding to it publicly 
available information, and using it to assess both individual subjects (enhanced risk 
of mass emigrations) and the overall phenomenon (can we improve our judgment 
about when the tundra may begin to melt, release methane, and possibly speed up 
climate change in general). It seems to me it is important that both of these tasks 
be done, and the cost of emphasizing one over the other is largely just a matter of 
allocating the time of analysts, not a costly matter of allocating collection resources. 
But except for the ready access to the satellite data it is not a matter of certainty 
that the Intelligence Community need be the institution in government that does 
either or both analytical tasks. If, e.g., the Department of State had the analysts 
familiar with these issues and there were some reason to assign the tasks to them 
rather than to the Intelligence Community that could be a reasonable option. 
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Answers to Post-Hearing Questions 

Responses by Alexander T.J. Lennon, Research Fellow, International Security Pro- 
gram, Center for Strategic and International Studies; Editor-in-Chief, The Wash- 
ington Quarterly 

In many cases, the answers to the questions are addressed in the longer report, 
released in early November, which I co-directed with Kurt Campbell, CEO from the 
Center for a New American Security (CNAS), and Julianne Smith, Director of the 
CSIS Europe program. These answers are drawn from The Age of Consequences: The 
Foreign Policy and National Security Implications of Global Climate Change. 

Questions submitted by Chairman Brad Miller 

Ql. In your testimony, you said that “the geopolitical significance of Chirm and the 
water shortages, desertification, migration, and public unrest that it may face 
over the next 30 years could undermine any fragile progress in economic and po- 
litical modernization in that country or Beijing’s ability to act as a responsible 
stakeholder in the international system.” Can you elaborate on this statement, 
perhaps sketching the path or paths you envision to either or both of the out- 
comes^ 

Al. The key to China’s stable growth and ability to act as a responsible stakeholder 
in international affairs rests on both economic progress and domestic stability. As 
mentioned in the submitted testimony, John Podesta and Peter Ogden raised con- 
cerns about climate change causing water shortages, desertification, potentially 
drastic declines in crop 3 delds, and migration exacerbating urbanization and crowd- 
ing in China’s cities. In the last few years, environmental concerns such as these 
have led to demonstrations in China which raise concerns about social stability, 
threatening their ability to act as a responsible stakeholder. 

Q2. Much of your testimony focuses on the weaknesses that climate change may 
cause in other states. Are the effects that climate change may have on strong 
powers such as Russia likely to hold implications for U.S. national security as 
welll 

A2. The principal national security concern raised, in my opinion, is that climate 
change will cause weakness in states which will threaten U.S. interests. Even 
though temperature changes will be greatest toward the poles, it is the weaker 
states that will not be able to adapt to even relatively milder changes in tempera- 
ture. Kurt Campbell wrote in our study that, “A breakdown in state authority and 
capabilities is only one of the more alarming potential prospects of dramatic climate 
change. It is clear that large-scale migrations and movements of people will trigger 
deep insecurity in some communities, but it is far from clear whether these anxi- 
eties will trigger a traditional ‘national security response.’ Under certain scenarios, 
a well-armed nation experiencing the environmental ravages brought on by climate 
change might conceivably seize by force another country’s milder, more fertile terri- 
tory. Yet a broader range of potential problems, including disease, uncontrolled mi- 
gration, and crop failure, are more likely to overwhelm the traditional instruments 
of national security (the military in particular) than cause them to be used [to ac- 
quire resources].” 

On Russia specifically, Campbell wrote that “attention will inevitably turn to po- 
tential climate change ‘winners’ and ‘losers,’ and there may indeed be some early 
gains to be had. Some reports have suggested that Russia and Canada, among oth- 
ers, may emerge as the national winners in a world marked by a modest warming 
trend. Yet, our group determined that it is virtually impossible to predict genuine 
‘winners’ over the medium- and long-term. Even if the most dramatic climate 
change effects are likely to be localized, in all probability, there will be cascading 
and reinforcing global implications. So, even if growing seasons increase in some 
areas or frozen seaways open to new maritime traffic in others, there are likely to 
be negative offsetting consequences — such as a collapse of ocean systems and with 
it global fisheries, massive species extinctions, and profound water shortages — that 
will easily mitigate any perceived local or national advantages. . .. In such a dy- 
namic and unstable environment, it is the height of folly to be thinking in terms 
of ‘winners.’ ” 

Q3. Underlying all witnesses’ testimony is a perceived need for the U.S. to continue 
as a global leader in helping countries and peoples deal with humanitarian cri- 
ses, but in a future when these crises arise as a consequence of global warming. 
If we are the largest industrial country resisting aggressive action to reduce our 
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reliance on carbon, as well as mandatory targets for reducing carbon emissions, 
are we providing effective leadership on global warming in our time? 

A3. Dealing with global warming will require both mitigation and adaptation strat- 
egies. As Podesta and Ogden wrote in our study, “While some of the emergencies 
created or worsened by climate change may ultimately be managed by the United 
Nations, the United States will be looked to as a ‘first responder’ in the immediate 
aftermath of a major natural disaster or humanitarian emergency. The larger and 
more logistically difficult the operation, the more urgent the appeal will be. 

The question of if and how to respond will be a recurring one for the United 
States, each time raising a difficult set of questions with important national security 
and foreign policy implications: How much financial assistance should the United 
States pledge and how quickly? With which other countries should the United 
States seek to coordinate its response, either operationally or diplomatically? Should 
the U.S. military participate directly, and, if so, in what capacity and on what scale? 
. . .Ultimately, the threat of desensitization could prove one of the gravest threats 
of all, for it is clear that the national security and foreign policy challenges posed 
by climate change are tightly interwoven with the moral challenge of helping those 
least responsible to cope with its effects.” U.S. leadership will be challenged over 
the next generation to continually provide assistance for those in need. 

Q4. If national governments are unable to cope on their own with such massive and 
acute problems as shortages of food and water or mass migration, what will be 
the future of governance in regions heavily affected by climate change? Might 
nation-states give way to regional forms of government, or formal governmental 
functions be exercised by multilateral organizations? 

A4. This is one of the key unknown aspects of our study. In the milder, expected 
scenario, Podesta and Ogden discussed the potential for international cooperation to 
increase to address the effects of climate change, bringing countries together to face 
a common security challenge. On the other hand, in the more extreme scenario, 
Leon Fuerth speculated that demands may become so constant that people and 
countries will become desensitized and retreat into isolationism, to fend for them- 
selves. It is simply uncertain but, in either case, governance will change dramati- 
cally: either increasing cooperation or increasing isolationism and near anarchy. 

Podesta and Ogden, discussing the milder scenario, wrote “the United Nations 
and other multinational organizations will be called on with increased frequency to 
help manage refugee flows, food aid distribution, disaster relief, and other emer- 
gencies.” The European Union specifically would likely “cement its position as the 
most responsible and united regional organization on the issue of climate change.” 

Fuerth, analyzing a more extreme scenario, wrote that in that case, “alliance sys- 
tems and multilateral institutions may collapse-among them, the UN, as the Secu- 
rity Council fractures beyond compromise or repair.” He summarized that “the con- 
sequences of even relatively low-end global climate change include the loosening and 
disruption of societal networks. At higher ranges of the spectrum, chaos awaits. The 
question is whether a threat of this magnitude will dishearten humankind, or cause 
it to rally in a tremendous, generational struggle for survival and reconstruction. 
If that rally does not occur relatively early on, then chances increase that the world 
will be committed irrevocably to severe and permanent global climate change at pro- 
foundly disruptive levels.” 
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Answers to Post-Hearing Questions 

Responses by Andrew T. Price-Smith, Assistant Professor, Department of Political 
Science, Colorado College; Director, Project on Health, Environment, and Global 
Affairs, Colorado College / University of Colorado-Colorado Springs; Senior Advi- 
sor, Center for Homeland Security, University of Colorado 

Questions submitted by Chairman Brad Miller 

Ql. Which of the world’s nations or regions do you see as most immediately vulner- 
able to the changes in disease prevalence that climate change can bring"? How 
do you see their own security and that of other nations, including the U.S., being 
affected as a result of instability and other problems that climate change can 
cause? 

Al. Those regions that exhibit the greatest level of vulnerability to GCC-induced 
disease prevalence are the tropical though temperate zones, particularly in those na- 
tions that lack established public health and medical infrastructure and/or access 
to health services. Thus, we should be concerned about South Asia (Pakistan and 
Northern India in particular), South-East and East Asia, sub-tropical regions of 
South America, and much of Sub-Saharan Africa. 

Disease-induced poverty, and socio-political instability may undercut effective gov- 
ernance within affected polities, and contribute to macro-level political destabiliza- 
tion over the longer term. Failing or failed states may then generate externalities 
such as the destabilization of their contiguous neighbors, or may serve as bases of 
operations for radical organizations (i.e., terrorists) who may then pursue operations 
against the United States and her allies. 

Q2. What public health risks will the U.S. face due to changing pathogen behavior 
in the next 30 years? 

A2. Largely unknown, although we can speculate that we will see increasing levels 
of vector borne disease in Mexico and the Caribbean. Ergo the U.S. southern border 
regions will likely see increasing levels of malaria, dengue. The transmission of such 
pathogens will be enhanced by poverty, and the cross-border movement of peoples 
in the region. 

Perhaps the most important concern is that climate change will combine with 
other facets of globalization (i.e., trade, migration) to result in the emergence of en- 
tirely novel pathogens, to which we have little or no natural immunity, nor vaccines 
or other forms of prophylaxis. 

Q3. Are there diseases in addition to malaria or cholera whose incidence can be pre- 
dicted from Sea Surface Temperatures or other phenomena affected by global cli- 
mate change? 

A3. Yes, apparently diarrhea (and presumably dysentery) is also highly correlated 
with Sea Surface Temperature, with preliminary evidence from Peru. Further inves- 
tigation into the relationship between SST and other diseases is required. 

Q4. Has climate change played a role in the emergence of new diseases, or have its 
effects to date been confined to augmenting and / or shifting the prevalence of ex- 
isting diseases? 

A4. GCC has not yet played a causal role in the emergence of new pathogens, rath- 
er it has generally resulted in shifting the burden of various vector-borne pathogens 
from the tropics towards the polar regions, or to higher altitudes. 

Q5. Could extreme weather events, whose frequency seems to rise with global tem- 
peratures, become significant factors in the emergence and tor proliferation of 
vector borne diseases? Could new diseases emerge as a result of such events? 

A5. Extreme weather events (particularly those involving exceptional precipitation) 
are correlated with the emergence of encephalitis within the United States. Cer- 
tainly, they may contribute to other vector/pathogen combinations as well, although 
more study is required in this area. It is conceivable that extreme weather events 
could combine with other factors (i.e., population density) to result in the emergence 
of novel pathogens although this has not occurred to date. 

Q6. What role can the U.S. play in combating the emergence and proliferation of 
new diseases, or old diseases given new energy by GCC? 

A6. An enormous subject. Briefly, the U.S. must exhibit global leadership by ac- 
knowledging the threat posed hy the GCC-induced spread of disease. Washington 
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must then provide R&D support for the investigation of the relationship between 
environmental change, disease proliferation, and the economic and political con- 
sequences of such changes. Such analyses will permit the development of concrete 
policy recommendations to inform Washington and the global community. In the 
short-term, the U.S. should take immediate action to slow the processes of GCC, 
preferably by reducing greenhouse gas emissions, and promoting renewable domes- 
tic sources of energy including wind power, biomass fuels, etc. Ultimately, the U.S. 
must provide a much greater level of global leadership on a range of environmental 
issues including GCC. 

Q7. What will be the future of governanee in regions heavily affected by climate 
change? Might nation states give way to regional forms of government, or formal 
governmental functions be exercised by multilateral organizations? 

A7. Possibly, although the outcomes are likely dependent on state capacity and 
shared norms in affected regions. Given that the most affected states are developing 
nations with low levels of state capacity (i.e., resilience), a more likely outcome is 
that GCC will erode effective governance, with many states devolving into quasi- 
states or failed states (e.g., the Democratic Republic of Congo, Somalia). Such states 
will retain sovereignty in a de jure sense, but lack any de facto capacity for self- 
regulation. In some cases they may become wards of multilateral institutions such 
as the UN. 

Q8. Are there neglected areas of technology that we should invest in to prepare for 
or avert problems related to climate change? Are there existing areas that are 
deserving of more emphasis? 

A8. Again we should certainly invest greater resources in the generation of renew- 
able energy on a domestic level, and with our allies (such as Canada). However, a 
central problem is our fixation upon technological ingenuity, while we typically ne- 
glect those advances that could be made through a focus on social ingenuity. Social 
ingenuity involves reconfiguring markets to accurately price the costs of fossil fuels 
(including externalities such as health costs, and defense expenditures), and refor- 
mulating structures of governance (both domestic and international) to permit 
greater levels of adaptation in the face of profound changes. Finally, we need to in- 
vest in training a new generation of policy-makers in consilient (interdisciplinary) 
modes of analysis that combine expertise in the natural and social sciences. 

Q9. Are there relevant areas of scientific research that might merit increased federal 
support to prepare for, or avert, climate change? 

A9. Averting GCC is ostensibly impossible at this point. Thus, the U.S. Federal 
Government should provide considerable support for those projects that seek to ame- 
liorate (or limit) the damage generated by GCC. To that end. Congress and the Ad- 
ministration should focus on providing support to interdisciplinary research projects 
that combine the social and natural sciences, in an effort to augment the adaptive 
capacity of the U.S. and affected nations. The Project on Health, Environment, and 
Global Affairs which involves collaboration between Colorado College and the Cen- 
ter for Homeland Security at the University of Colorado, Colorado Springs is one 
such initiative. The U.S. government should also consider funding the construction 
of an interdisciplinary research network involving several major regional univer- 
sities in order to generate solutions to such grave problems. An optimal network for 
applied research on the nexus between GCC, health, and security would involve (in 
addition to the Project detailed above); Columbia University, Colorado State Univer- 
sity, the University of North Carolina-Chapel Hill, the University of South Florida, 
the University of California, and the University of Washington. 
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Answers to Post-Hearing Questions 

Responses by Kent Hughes Butts, Professor of Political Military Strategy; Director, 
National Security Issues, Center for Strategic Leadership, U.S. Army War Col- 
lege 

Questions submitted by Chairman Brad Miller 

Ql. According to your testimony, DOD Directive 3000.05 declares that “stability op- 
erations are a core U.S. military mission. . .they shall be given priority com- 
parable to combat operations.” How long has this relationship of parity between 
stability operations and combat operations been the stated policy of the Depart- 
ment of Defense? With particular reference to the potential and actual problems 
associated with climate change, what has been its practical effect? 

Al. The 2005 Report of the Defense Science Board Task Force on institutionalizing 
stability operations within the Department of Defense provided substantial impetus 
for DOD Directive 3000.05, which was published in 2006. It has been DOD’s stated 
policy since that time. That stability operations were critical to the success of mili- 
tary operations and regional stability has been well known to the Special Operations 
Community and historians concerned with such previous conflicts as the Vietnam 
War. However, it was only with the detailed reviews of military operations in Iraq 
and Afghanistan that the broader military community became convinced that suc- 
cess depended upon well planned and resourced stability operations in pre- and 
post-conflict phases. 

The practical effect of DOD Directive 3000.05 has been to involve an increasing 
number of Department of Defense organizations in stability operations doctrine and 
planning. The Army Action Plan for Stability Operations, for example, directs the 
Army service components for the combatant commands, the U.S. Army Forces Com- 
mand, the U.S. Army Training and Doctrine Command, and even the U.S. Army 
Materiel Command to integrate support for stability operations into their missions. 
It also had the effect of encouraging those policy-makers and strategists in the Pen- 
tagon who believe that the Department of Defense should take a pro-active role in 
addressing stability and security issues in an effort to prevent conflict rather than 
restrict the U.S. military to more traditional war-fighting and crisis-response mis- 
sions. While these actions facilitate the involvement of DOD organizations and mili- 
tary forces in addressing climate change issues that threaten regional stability, 
there is rarely any direct mention of climate change or the effects of global warming. 
A notable exception was the recent “Strength of the Nation” article by the Army 
Chief of Staff, General George W. Casey Jr. In it. General Casey characterized a 
future of persistent conflict fueled by emerging global trends such as climate 
change, natural disasters and resource demand that would promote violent con- 
frontation by exacerbating existing frictions and tensions, “thus creating conditions 
ripe for exploitation by extremist groups attempting to undermine and destroy the 
societies and values we are attempting to nurture and sustain.” 

Q2. Can you give us any insights into the current state of U.S. strategic thinking 
or contingency planning focused on the Arctic? 

A2. In December of 2004 President Bush issued an executive order establishing the 
Committee on Ocean Policy, chaired by the Council on Environmental Quality. This 
committee generated momentum and manages a series of subcommittees, inter- 
agency working groups and the Interagency Committee on Ocean Science and Re- 
source Management Integration (ICOSRMI). This process has begun to examine off- 
shore land and water issues and is developing a framework process and manage- 
ment regime. Although primarily domestically focused, the process has generated 
important action to improve U.S. security interests in the Arctic. 

In 2007, the President urged Congress to act favorably on U.S. accession to the 
United Nations Convention on the Law of the Sea; this watershed action, when com- 
pleted, will greatly enhance the position of the United States in negotiations for ter- 
ritory and resource access in the Arctic. In addition, the administration has under- 
taken a review process for United States Arctic policy. This process establishes a 
working group co-chaired by the Department of State and National Security Coun- 
cil, with representation from the U.S. Coast Guard, DOD, DOE, Interior, DOC and 
EPA, that recognizes that the changes in the Arctic environment during the next 
20 years will alter human activity in the region and affect U.S. national security 
interests. The Arctic Policy Working Group will have four subgroups dedicated to: 
international governance, territorial and scientific issues; shipping, defense and na- 
tional security issues; energy, environmental and economic issues; and identifying 
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government resources required for Arctic activity. This group will be closely associ- 
ated with the ICOSRMI process and by January of 2008 should present a rec- 
ommendations paper to an NSC PCC. It is thought that this will generate a new 
Arctic Policy NSPD that will replace the 1983 NSDD 90 document (U.S. Arctic Pol- 
icy). 

Q3. What limits would you place on the military’s role in disaster relief? How would 
you divide up the various responsibilities involved between the military and 
other U.S. and multilateral entities? 

A3. As a general rule, the military is used as a supplement to state and local civil- 
ian emergency management forces and police that have the primary responsibility 
for planning for and managing disasters, becoming involved when the capabilities 
of these forces are overwhelmed by the emergency. Reserve Component (RC) forces 
such as the National Guard, which can be called up by the state governors, would 
be the first military involved, with the active forces joining relief efforts if they had 
unique and critical capabilities or the scope of the disaster exceeded RC capabilities. 
This approach has the potential to work well if proper planning and rehearsals, and 
a clear chain of command, are given priority. 

Internationally the role of the military in disaster preparedness varies with coun- 
try; however, models similar to that of the United States are not uncommon. Dis- 
aster preparedness to manage natural or man-made disasters offers a valuable op- 
portunity for multilateral cooperation and confidence building. The combatant com- 
mands have well-developed disaster preparedness programs that serve as security 
cooperation and engagement vehicles. Disaster preparedness offers an irresistible 
reason for working with the United States and allows U.S. forces to build critical 
capabilities and capacities in host-nation militaries that enable those forces to sup- 
port civil authority, often at deterministic nodes when demands placed upon the po- 
litical system could easily cause it to fail. 

The value of having the military involved in disaster preparedness work was dem- 
onstrated in the aftermath of the December 2004 tsunami that cost over 130,000 
Indonesian lives. When the United States and other donor countries and organiza- 
tions responded to the massive devastation in the Aceh Province of Indonesia, it cre- 
ated goodwill and eroded support for the terrorist organization Jemaah Islamiah 
(JI), an A1 Qaeda franchise. In fact, the spiritual leader of JI, Abu Dakar Bashir, 
said that as a result of the U.S. military relief effort, he was losing the battle for 
the hearts and minds of the people. In polls taken after the relief effort, the positive 
perception of the United States rose by over 30 percent, while the popularity of A1 
Qaeda dropped 20 percent. Although not a climate change disaster, the tsunami 
demonstrated the value of disaster preparedness in advancing U.S. foreign policy 
objectives. 

In terms of limitations on the military’s role in disaster relief, it is important to 
understand that the military, both domestically and internationally, should not be 
the lead organization. A civilian entity should be in charge. In both situations, be- 
fore the military begins operations or enters a foreign country, an exit strategy 
should already be developed, with one of the objectives being to strengthen the ca- 
pacities of local forces so that they may accrue legitimacy in the eyes of the popu- 
lation. 

Q4. Underlying all witnesses’ testimony is a perceived need for the U.S. to continue 
as a global leader in helping countries and peoples deal with humanitarian cri- 
ses, but in a future when these crises arise as a consequence of global warming. 
If we are the largest industrial country resisting aggressive action to reduce our 
reliance on carbon, as well as mandatory targets for reducing carbon emissions, 
are we providing effective leadership on global warming in our own time? 

A4. The international community believes the United States should provide strong 
leadership on climate change. As the country with the highest per capita consump- 
tion of energy resources and emissions of carbon, the decision of the United States 
not to press for mandatory targets in carbon emissions undermines its efforts to 
claim the moral high ground as it competes for influence in the world. Moreover, 
this provides an excuse for the largest carbon emitter, China, to refrain from mak- 
ing the reduction of carbon emissions a national priority at a time when its growing 
economy necessitates the building of a coal-fired power plant every week to ten 
days. More effective US leadership on a global effort to reduce dependence on carbon 
fuels and limit carbon emissions would facilitate greater cooperation between re- 
gionally influential countries and the United States on other issues critical to U.S. 
national security. Making this a priority would also contribute to the air quality in 
the United States and reduce a significant health threat, curtail the growing U.S. 
foreign exchange deficit, limit U.S. dependence on politically unstable sources of pe- 
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troleum supply, and slow the inflationary increase in resource commodity prices. It 
would also provide a much needed time period for energy exploration and alter- 
native energy research and development. 

Q5. If national governments were unable to cope on their own with such massive and 
acute problems as shortages of food and water or mass migration, what will be 
the future of governance in regions heavily affected by climate change? Might 
nation-states give weight to regional forms of government, or formal govern- 
mental functions be exercised by multilateral organizations? 

A5. I do not see a trend away from state-centric regional governance to regional 
forms of government. Although there may be rare instances of the external adminis- 
tration of a failed state, I believe these would be ephemeral. U.S. foreign policy 
seeks to support regional organizations in addressing regional issues and promoting 
stability. However, many of these organizations are ineffectual and limited in their 
ability to develop consensus for regional policies and to enforce them. In Africa, 
where the effects of climate change are pronounced, the African Union continues to 
struggle. The Southern African Development Community lost much of its raison 
d’etre with the end of apartheid in South Africa. While it does have some effective 
programs, it finds its unity challenged by such divisive issues as Zimbabwe and sup- 
port for United States policies. Even the Economic Community of West African 
States, which has had some degree of success in dealing with regional security 
issues, turns on the stability and leadership of the increasingly troubled country of 
Nigeria. It is for good reason that U.S. foreign policy and the objectives of military 
organizations such as the new Africa Command continue to prioritize developing 
good governance and state capacity; for where go state legitimacy and effective gov- 
ernance, go regional stability and security. 

Climate change will have some impact upon the global system of governance. Mi- 
gration pressures on Europe could create a Fortress Europe at odds with and less 
willing to help the regional organizations, and split by divisiveness among allies. 
Moreover, natural disasters can erode the power of insurgent organizations, as was 
seen in Aceh, Indonesia, when the Free Aceh movement suffered severe losses in 
the tsunami and the Indonesian government’s disaster response gained it legitimacy 
in the eyes of the Aceh people. One could also argue that it is far easier to influence 
the behavior and increase the capacity of a small group of regionally influential 
states than it is to build unanimity of purpose within regional organizations. For 
this reason, it is essential that organizations dedicated to strengthening nation- 
states and promoting stability, such the Department of State and its Office of the 
Coordinator for Reconstruction and Stabilization (S/RS) and USAID, be recognized 
as leaders in the deterministic struggle for regional stability and security and the 
protection of U.S. national security interests, and be adequately resourced by Con- 
gress and the Administration. 

Q6. Are there neglected areas of technology that we should begin to invest in to pre- 
pare for or avert problems related to climate change? Are their existing areas 
that are deserving of more emphasis? Are there relevant areas of scientific re- 
search that might merit increased federal support to prepare for or avert climate 
change? 

A6. There are numerous technologies that demonstrate great promise for dealing 
with elements of the climate change problem. It would be doing a disservice to the 
United States to take any of these off the table. However, there are several areas 
where priority makes sense. Petroleum was a significant factor in the strategic deci- 
sions of World War II. The OPEC oil embargo demonstrated the U.S.’s inability to 
meet domestic demand from U.S. sources of supply, its strategic vulnerability to po- 
litical decisions, and instability in oil-producing countries. Knowing that in approxi- 
mately two decades China’s and India’s petroleum imports will equal the current 
U.S. and Japanese petroleum imports, and that the price of oil is nearing $100 a 
barrel, it makes sense to begin reducing the hidden subsidies for fossil fuels and 
to change the rules of the Great Game by speeding the transition to alternative 
fuels. This effort would benefit from increased federal support. So too would reduc- 
ing carbon emissions. Other areas where federal support is warranted include: car- 
bon sequestration technology, concentrating solar-power technology, and hydrogen 
technology. Whether it is the Manhattan Project or NASA missions, the Federal 
Government has the capacity to jump-start technological development when it 
makes research a national priority. 
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Questions submitted by Representative F. James Sensenbrenner, Jr. 

Ql. Climate change is just one of many threats facing our nation today. Where does 
it stand as a priority in relation to other transnational threats such as ter- 
rorism, weapons proliferation, drug trafficking, smuggling, and organized 
crime'? 

Al. The threats that you mention — terrorism, weapons proliferation, drug traf- 
ficking, smuggling, and organized crime — are transnational problems that the 
United States has been attempting to manage for many years. Many of these issues 
struggle for adequate leadership, priority and resources, in part because they are 
international in nature and the American people consistently demonstrate a relative 
lack of interest in and understanding of international affairs. Even terrorism, which 
is listed in the National Security Strategy as the Nation’s number one national secu- 
rity threat, lacks a central point of leadership, dedicated financial resources and a 
process to synchronize all terrorism-combating activities. Climate change has a lim- 
ited history of public acceptance as a security issue. And, while its constituency is 
growing as its perceived phenomena — such as the drought in the Southeast, large 
powerful storms, and reduced snowfall — begin to directly affect the American people, 
it will take some time before pressure mounts to make it the number one national 
security issue here as it is in Great Britain. 

Q2. What types of information are needed by national security officials to appro- 
priately characterize the potential effects of climate change on national security 
and to prepare for how to respond to those challenges? 

A2. The chief impediment to making climate change a priority issue is its lingering 
role as a partisan issue. Characterizing climate change as a security issue that is 
currently threatening U.S. national security interests allows the United States to 
move beyond this barrier and take advantage of science that allows us to predict 
where climate change forces will stress weak and failing states and thereby threat- 
en regional stability. Therefore, information that demonstrates the relationship be- 
tween climate change phenomena and regional instability (the chief threat to U.S. 
national security), the underlying conditions of terrorism, natural disasters and the 
economic vitality of the United States would allow national security officials to char- 
acterize the importance of climate change to the American people and better identify 
concepts for dealing with the challenges. 

Q3. Many of the issues that climate change will exacerbate such as famine, disease, 
resource scarcity, and refugee migration are already issues that national security 
leaders have to deal with today. Would it be prudent to address the specific ef- 
fects of climate change individually rather than in a generalized manner so that 
we can prioritize resources appropriately and direct resources to the issues that 
are more immediate or more threatening? Does an issue-by-issue, “menu” ap- 
proach give us more flexibility in responding to challenges than attempting an 
all-or-nothing approach to climate change as a whole? 

A3. I believe both approaches are necessary if the United States is to have success 
in addressing the security elements of climate change in a timely fashion. Bundling 
all climate change-related security issues runs the risk of minimizing the individual 
contributions of the multiple organizations already actively involved in addressing 
these issues. Moreover, choosing a generalized approach could affect the interests 
of Congressional Committees and other stakeholders responsible for the various ele- 
ments of the initiative and run the risk of incurring resistance — as we have seen 
with other national security priorities. The smaller the resources, the more intense 
the bureaucratic competition and the less likely there will be cooperation, coordina- 
tion and synchronization among the U.S. agencies attempting to apply these scarce 
resources. Nevertheless, a generalized approach has benefits. 

The point to which I alluded earlier concerning the lack of understanding among 
the American people for funding efforts to shape the international security milieu 
is salient and bears repeating. It is unlikely that meaningful resources, a sound 
strategy and a clear end-state for dealing with the security aspects of climate 
change will be forthcoming from the United States government until such time as 
the American people fully understand their importance and demand them. The re- 
sources with which to address the security dimensions of climate change are lightly 
funded and lack strong constituencies in the Congress. The foreign assistance ac- 
count, security assistance funding, monitoring agencies (such as the Environmental 
Protection Agency and National Oceanic and Atmospheric Administration) and lead- 
ership agencies (such as the Department of State and the U.S. Agency for Inter- 
national Development) struggle for resources. A generalized approach to climate 
change and security should be undertaken, as it is an excellent first step in raising 
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awareness of climate change and security among the American people and among 
congressional and administration leaders in Washington, DC. A framing document 
for this effort could be a new, regionally based National Security Strategy that 
clearly articulates the security dimensions of climate change, identifies the re- 
sources necessary to successfully address these issues and makes agencies of the 
United States government responsible for them. However, until such time as this 
approach bears fruit, we should not forget the foot soldiers that are currently wag- 
ing the fight and their need for increased resources. 



Appendix 2: 


Additional Material for the Record 


( 93 ) 



94 


EXECUTIVE SUMMARY 


The purpose of this smdy ts to etamine the 
national security consequences of dimate 
change. A dozen of the nations most respected 
retired admirals and generals have served as a 
Military Advisory Board to study how dimace 
change could affect our nations security over 
the next 30 to 40 years— -the tune fnune for 
developing new military capabilities. 

The spedhc questions addressed in this 
report are: 

1. What conditions are dimace changes 
likely to produce around die world chat 
would represent security risks to the 
Uniced States? 

2. What are the ways in which these 
condidoiu may affxt Americas national 
security interests? 

3. What acdotts should the nation cake to 
address the national security consequences 
of dimace change? 

The Military Advisory Board hopes diese 
Bndii^ will contribute to the call President 
Bush made in his 2007 State of the Union 
address to * Jielp us to conffonc the serious 
challenge of ^obal climate change” by conorib* 
uting a new voice and perspective to the issue. 

FINDINGS 

Projected climate change poses a serious 
threat to America’s national security. 

The predicted efforts of climate change over 
the coming decadrs indude e x treme weather 
events, drou^t, flooding, sea level ris^ retreanr^ 
Raders, habitat shifts, and the increased spread 
of life'threatening diseases. These conditions 
have the potential to disrupt our way of life and 
to force chaises in die way we keep ourselves 
safe and secure. 


In the nadonal and mcemational security 
environment, climate change threatens to add 
new hostile and scressii^ factors. On the 
simplest level it has the potential to create 
sustained natural and humanitarian disasters 
on a scale far beyond those we see mday. The 
consequences will likdy fester political inscabilicy 
where societal demands exceed the capacity of 
governments to cope. 

Climate change acts as a threat multiplier 
fer instability in some of the most volatile 
regions of the world. Projected climate change 
will seriously exacerbate already marginal living 
standards in many Asian, African, and Middle 
Eastern nations, causing widespread polidcai 
instability and the likelihood of failed states. 

Unlike most conventional security threats 
that involve a single entity acting in ^edfic ways 
and points in dme, climate change has the 
potential to result in multiple duonic conditions, 
occurring globally within the same rime frame. 
Economic and environmental conditions in 
already fragile areas will further erode as feod 
production declines, diseases increase, clean 
water becomes increasingly scarce, and large 
populations move in search of resources. 
Weakened and feiling governments, with an 
already thin margin fer survival fester the 
conditions fer internal conflicts, extremism, and 
movement coward increased authoritarianism 
and radical ideologies. 

The U.S. may be drawn more frequendy 
into these situations, either alone or with allies, 
CO help provide stability before conditions 
worsen and are exploited by extremists. The 
U.S. may also be called upon to undertake 
stability and reconstruction eflbrcs once a 
conflict has begun, to avert further disaster 
and reconsricuce a stable environmenc. 
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Projected climate change will add to 
tenaiona even in ataUe regiooa of the worid. 
The US. and Europe may experience mounting 
pressure to accept large numbers of immigrant 
ai>d refugee populationi as drou^t increases 
and food production declines in Latin America 
and Africa. Extreme weather evenu and natural 
disasters, as the US. experienced with Hurricane 
Katrina, may lead to increased missions for a 
number of U.S. agencies, induding sure and 
local govemmena, the D^KUtmenc of Homeland 
Security, ax>d our already stretched military, 
includir^ our Guard and Reserve frnces. 

Climate change, national security, and 
energy dependence are a related set of ^obal 
challenges. As Presideat Bush noted in his 
2007 State of the Union speech, dependence 
on foreign oil leaves us more vulnerable to bos' 
tile regimes and terrorists, and clean domestic 
energy alternatives he4> us confront the serious 
challenge of ^ohal climate change. Because 
the issues are linked, solutions to one tiStet 
the ocher. Technologies chat improve energy 
efBdency also reduce carbon intensity and 
carbon emissions. 

RECOMMENDATIONS OF THE 
MILITARY ADVISORY BOARD: 

1. The national security consequences of 
cUirutc change should be fully integrated 
into national security and national 
defoasc strategies. 

As military leaders, we know we cannot wait for 
certainty, filing to aa because a warning isn’t 
precise enough i* unacceptable. The intelligence 
community should mcorporace dimace 
consequences into its National Intelligence 
Estimate. The National Security Strategy 
should directly address the threat of climate 
change to our national security interests. The 
National Security Strategy and National 


Deforue Strata should indude appropriate 
guidance to milicary planners to assess risks to 
current and future missiotu caused by projected 
dimate change. The next Quadrennial Defrnse 
Review should examiiw the c^obtltdes of the US. 
military to respond to the consequences of dimate 
change, in particular preparedness for natural 
disasters from extreme weather eveno, pandemic 
disease events, and ocher related missions. 

2. The U.S. should commit to a stronger 
national and international role to help 
stabilize climate change at levels chat will 
avoid significant disruption to global 
secnricy and stability. 

Managing the security impacts of dimate 
change requires two ^preaches: micigadng the 
effects we can control and adapting to dtosc 
we cannot. The U.S. should become a more 
ccKutrucdve partner with the international 
community to help build and exeexue a plan 
to prevent destabilizing effoccs from climate 
change, induding setting targets for long term 
reducrions in greenhouse gas emissions. 

3. The U.S. should commit to global 
partnerships that help less developed 
nations build the capacity and resiliency 
to better manage climate impacts. 

As President Bush noted in his State of the 
Union speech, 'Our work in the world is also 
based on a timeless truth: To whom much is 
given, much is required.* dimate forecasa 
indicate countries least able to adapt to the 
consequences of dimate change ate those that 
will be the most afiiKtetL The US. government 
should use its many instruments of national 
influence, induding its regional commanders, 
to assist nations at risk build the caparicy and 
resiliency to better cope with the efrects of 
dimate change. Doing so now can help avert 
humanitarian disasters later. 
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4. The Department of Defense should 
enhance its operational capabilit)' 
accelerating the adoption of improved 
business processes and innovative tech- 
nologies that result in improved U.S. 
combat power through energf e fficien cy. 
Numerous Department of Defense studies 

have feund chat combat forces would be more 
capable and less vulnerable by significantly 
reducing their fuel demand. Unfortunately, 
nuny of their recommendations have yet to be 
implemented. Doing so would have the added 
benefit of reducing greenhouse gas emissions. 

5. The Department of Defense should 
conduct an assessment of the impact on 
U.S. military installations woildwide of 
rising sea levels, extreme weather events, 
and other projected climate change 
impacts over the next 30 to 40 years. 

Many critical defense installations are located 
on the a)asc, and several strategically important 
ones are on low-lying Pacific islands. Sea level rise 
and storm surges will threaten these fedlides. 
Planning and action can make these inscallanons 
more resilient. Lack of planning can compromise 
them or cause them to be inundated, compro- 
mising military readiness and capability. 
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ABOUT THE REPORT 


To becter inform US. policymakers and the 
public abooc the threaa to iudmuI security 
from ^obal dimate change, the CNA Corpo- 
ration. a nonprofit national security analysis 
organization, convened a pand of retired senior 
milscary officers and ludonal security ex p erts 
and conducted an assessment of the nationa! 
security implications of ^obal climate change. 
In rbi« coruexc. we define national security to 
refer to the influence of climate change on 
geo-strategic Kalan^ and world events that 
could likely involve ULS. military forces or 
otherwise affect US. strategic interests 
anywhere in the woiid. 

The Military Advisory Board consisted of 
retired Hag and gexKral officers fiom all four 
services, including service chiefe and some who 
served as regional combatant commanders 
(a regional conobacant commander is a four-scar 
officer who commands all U.S. forces in a given 
region of the woild). The Military Advisory 
Board and the study team rec ei ved briefings 
from the US. intelligence community, dimate 
scientists, and business and state leaders. Ibey 
also travded to the United Kingdom to meet 
with high-level govemmenc and business leaders 
to learn what actions the United Kii^dom is 
taking to address the threat of dimate change. 
Members of the Military Advisory Board also 
presented their own views, based on experience, 
of the security efiects of climate chai^ on 
various regions of the world. 

This report documents the results of that 
effijrt. We start with a discussion of the 
geo-strategic implications of climate change in 
the general sense — that is, how dimate change 
can foster instability and affict intemanonal 
security We then apf4y this background to 


address specific regional security challenges in 
Africa, Asia, cbe Middle East, Europe, and the 
Americas. That is followed by a discussion of 
cbe challenges from glimat* change that can 
have a direct impact on military systems and 
^>eracions. We condude with a set of findii^ 
and recommendations related to mit^adon. 
adapeanon, and preparation— ^cdfic actions 
the US. government should cake in response 
CO die challenges presented by climate change. 
Appendices provide background on members 
of cbe Military Advisory Board, and very briefly 
summarize the science of change and 

ways in which cbe earths environment may 
potendaily change. 

CLIMATE CHANCE AND THE 
SCOPE OF THIS STUDY 

Although there it a great deal of agreement 
among the world's dimate idencitts regarding 
cbe overall picture of a changii^ climate, there 
is also some diu^reemenc about the extent of 
future changes. 

Regardless of this continuing discussion, the 
boards view is quite dear: The potential conse- 
quences of climate change are so significant chat 
the prudent course of action ia to begin now to 
assess how these changes may potentially aff^c 
our national security, and what courses of 
action, if any, our nation should take. 

'This approach shows how a milirary leader's 
perspective often diflSas from the perspectives 
of sdentiscs, policymakers, or cbe media. Mili- 
tary leadets see a rai^ of escimaces and tend 
not CO see it as a stark disagreement, but as 
evidence of varyii^ degrees of risk. They dent 
sec the range of possibiliries as jusdficadon for 
inacdon. Risk is at the heart of their job: They 
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VOICES OF EXPERIENCE 


GENERAL GORDON R. SULLIVAN, USA (Ret.) 

ChiUTfiun, Mililsry AJvi$«tj Bcmrd } Ffrmtr CIm / tf StMff. U>5. Army 

ON RISK 




Fomm UA. Army C»M e< Staff Qorcton Suttlvan 
•n^oys a good dabata. 8gl M e»o hnowa thara 
ara tmaa wTian dabaoa must atop and action HMl 
begn WHh raapact Id cBirwla changa. ha aaya 
that Unta haa anivad 

*Wa aaam to ba atandhg by and. franMy. 
aatang tor partactr>aaa in tcHfct.'’ Qan. Suimn 
aaa). *Paopla ara aayaig thay want to ba con- 
vtocad. partocBy. Thay want to know tha dknaia 
actartca proNctiona wlh 100 parcant cartaMy. 
Wal. wa know a graai daal, and avan w«h 
that thara ta aUl uKartamy. But tha trand ina '» 
varyctoar.* 

*Mia nawar hava 100 parcanl canakity.* ha 
aaid. *Wa navar hava R. II you wad unta you 
hava too parcant eartamty, aomathing bad 
ia going to happen on ma batbaftak). Thai'a 
aomathing wa know. Ybu hava to act with 



“We never have 100 percent certainty. We 
never have it. If you wait untii you have 
1 00 percent certainty, something bad is . 
going to happen on the battlefield.” 


tneompiata ntormatioa Vbu hava to act baaad 
on tha trand Ina. Vbu hava to act on your 
IntuMon aomaOmaa.* 

in dtocuaang how mBtary taadan manage dak, 
Qan. StMwan neiad that egndlcanl attanoon 
la often ^van to tha tow probabkty/high oon- 
aaqu atKa evan ta . Thaaa avants rarely occur 
but can have devastattng conaaquancas if thay 
do. Amartean farwHaa ea familiar wKh thaaa 
calcutBtferw. Sarloua fi|ury In an auto acd- 
dant la, tor moat fam iaa. a low probabMy/high 
oonaaquanca avant R may ba uniMy. but 
wa do ai wa can to avoid tt. 




During tha Cold War. much of Amanca'a 
dafanaa afforta focuaad on pravartting a 
Sovlat miiaJIa attack— tha vary dafinition of 
a low probabdity/hign consaQuanca avant 
Our affort to avoid auch an ivAaiy avant waa a 
carttral orgarvzing prtnclpia tor Ota diptomatic and 


Whan artad to oom pa ra tha rtHs of cirraaa 
change wRh thoaa d tha Cold VWV. 0«v SuBvan 
aald. *Tha Cold Ww waa a apactar. but cUmata 
change la navKabla. tf wa keep on wWt buainaas 
aa uaual, wa wB raach a point wham aoma of tha 
worat alfacta ara inavitabia.' 

*ir wa don't act. thia looio mota Bca a high 
ptebiWiyhigh oonaaquanca acanarto,' ha adetod. 
Qan. Suirvan ahittad from risk asaaaarrwnt to 


*1n tha Coid War, thara waa a co rw a rtad affort 
by t» laaftanhip pnllTt-al and mflitary, rational 
and intamabenal-to avoid a potantw cenMet' 
ha aaid. *1 think R wm wall krKmm In mittary 
dtdaa toal wa had to do avaryffiing In otr powar 


command authortty-ffta preskiant and hia 
aanior advIaarB— wara not torcad tomaka choioaa 
ragardtog tha uaa of nuctoar waapona. 

nba afluabon, for much of tha Cotd Wat; 
waa atabia,* Qaa Sulhran condnuad. 'And tha 
chaMnga was to kaap It atabia, to atop tha cata- 
atrophic ovant from happening. Wa apant Mbona 
on that atratagy. 

'ChrnMa changa ii axactly tha oppoaRa. Wa 
hava a cata st rophi c avant thalappaar a to batoav 
IMia. And tha chalanga la to atabiteia thlnga-to 
atabtea carbon m tha a tmoaphara, Bach than, tha 
ehtfanga waa to stop a particular action. Now. 
tha ctwMnga la to Inapka a particular action Wa 
iwvt to act M wa'ta to avoid tha worst affacta.* 
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aMeu and manage die many risks co Americas 
seouity. Climate chan^ from the Military 
Advisory Boards perspective, presents signifi- 
cant risks to Americas national security. Before 
explaining some of those risks, we much on an 
important scientific point. 

A g^bal average temperature increase of 
1.3*F (plus or minus 0.3*F) occurred over the 
twentieth century. But the temperature change 
on its own is not what shapes this security 
assessment. Rather, it is the impact that 
temperature increases can have on natural 
systems, including: 

• Habitats 

• Predpitanon patterns 

- Extreme weather events 

• Ice cover 

-Sea level 

Ihroughout this report, we do not attempt 
to tie our findings regarding security implica- 
tions to any one particular projection of future 
temperature changes, precipitation dianges, or 
sea level rise whether due to ocean expansion 
or ice sheet breakup. Rather, our goal is to 
articulate the possible security in^Ucadons 
of dimate change and to consider miti^ring 
steps the nation could take as part of an 
overall national security plan. 



